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 Abstract 
The purpose of the present study was to examine the use of combined positive and 
corrective feedback statements to improve performance in the presence of a challenging 
“stretch” goal. A within-subjects design was used to expose participants to four feedback 
statement sequences: (1) no feedback, (2) PCP (positive, corrective, positive), (3) CPP 
(corrective, positive, positive), and (4) PPC (positive, positive, corrective). Providing 
participants with a combination of positive and corrective feedback statements, regardless 
of sequence, was hypothesized to lead to higher task performance than not providing 
feedback. In addition, although PCP (i.e., the feedback “sandwich”) is the most well 
known feedback statement sequence, no differences among the variations of statement 
sequencing were hypothesized. Ad hoc analyses were conducted to examine the most 
preferred feedback statement sequence and type of feedback (positive or corrective), as 
well as the influence that core self-evaluation, job satisfaction, goal commitment, and 
stress on performance. Results revealed that (1) task performance was higher (overall) 
when feedback was provided versus when no feedback was provided and (2) statistically 
significant difference in task performance did not exist across the three feedback 
statement sequences. Despite no differential effects on performance, 47% of participants 
identified the session during which they received the CPP feedback statement sequence 
as their most preferred. Further, 53% of participants self-reported they preferred positive 
feedback, while 25% preferred corrective feedback. Individual preferences for feedback 
statement sequences support the need for open communication between the feedback 
receiver and provider to increase task performance. 
 Keywords: feedback sequence, feedback sandwich, challenging goal, feedback 
preference  
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 The Influence of Feedback Statement Sequence and a Challenging Goal on Task 
Performance 
Introduction 
Many factors influence an individual’s task performance and desire or willingness 
to persist toward performance based goals. Although there is substantial research 
supporting the use of feedback when providing individuals with performance assessments 
based on their progress toward a goal (e.g., Balcazar, Hopkins, & Suarez, 1985; Locke & 
Latham, 2013), research specifically evaluating characteristics of the actual feedback 
statements, themselves, on performance is not widespread. Further, goal setting literature 
has predominately focused on individuals’ ability and willingness to persist toward easy, 
moderate, and difficult (yet attainable) performance goals (Jeffrey, Schulz, & Webb, 
2012; Lee, Locke, & Phan, 1997; Locke, 2004; Locke & Latham, 2013; Wright, 1989). 
Little work has been done, however, to assess factors that attenuate the potential negative 
impact of goals that are too challenging (i.e., “stretch” goals) on goal commitment and 
individual task performance (Ordonez, Schweitzer, Galinsky, & Bazerman, 2009). Due to 
the widespread use, acceptance for, and effectiveness of using feedback and goal setting 
simultaneously, the present study will focus on the use of positive and corrective 
feedback statement sequences as a way to improve an individual’s performance in the 
presence of a challenging “stretch” goal. This study contributes to the small amount of 
empirical feedback statement sequence literature (Henley, 2014; Sundberg, 2015) 
through its evaluation of, individually-tailored feedback statements that provide 
individuals who are assigned a challenging goal with information related to both the 
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quality and quantity of their task performance. Based on results of Henley (2014) and 
Sundberg (2015), this study sought to demonstrate that providing participants with a 
combination of positive and corrective feedback statements, regardless of sequence, 
would increase task performance in comparison to not providing feedback. Additionally, 
ad hoc analyses were used to examine the influence that core self-evaluation, job 
satisfaction, goal commitment, and stress may have on performance toward a challenging 
“stretch” goal when individuals are provided with various feedback statement sequences. 
Performance Feedback 
This study contributes to the performance feedback literature that currently 
describes performance feedback as a provision of information about previous 
performance that allows individuals to change their behavior (Daniels & Daniels, 2006). 
Other definitions of performance feedback focus on the knowledge of results (Arps, 
1917), information pertaining to the quantity or quality of past performance (Prue & 
Fairbank, 1981), specific information that tells performers what and how well they are 
doing (Rummler & Brache, 1990), and information conveyed back to the individual 
following a particular performance (Sulzer-Azaroff & Mayer, 1991). 
Applications of feedback to improve performance have been implemented to 
provide safety hazard feedback for department supervisors in manufacturing production 
(Sulzer-Azaroff & DeSantamaria, 1980), to provide written and verbal performance 
feedback regarding lifting techniques for employees in a residential facility (Alavosious 
& Sulzer-Azaroff, 1986), and to increase safety belt frequency in pizza delivery service 
(Ludwig & Geller, 1991). Given the widespread use of performance feedback, it is not 
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surprising that feedback was previously the most common independent variable cited in 
both the Journal of Applied Behavior Analysis (JABA) and the Journal of Organizational 
Behavior Management (JOBM) (Balcazar, Shupert, Daniels, Mawhinney, & Hopkins, 
1989; Nolan, Jarema, & Austin, 1999; Prue & Fairbank, 1981). 
Balcazar et al. (1985) reviewed articles published from 1974 to 1984 in the 
Academy of Management Journal, Journal of Applied Psychology, JABA and JOBM to 
identify applications of performance feedback in organizational settings (e.g., industries, 
and human service organizations). Their review revealed that 65% of all studies include 
applications of feedback, and they identified 126 feedback applications (from 69 articles) 
in which feedback was used alone or in combination with goal setting procedures and/or 
behavioral consequences. Four combinations of feedback were identified: (1) feedback 
alone (information about quantity or quality of past performance), (2) feedback with 
behavioral consequences (e.g., time off work, money, or praise), (3) feedback and goal 
setting (e.g., a specified performance outcome or standard), and (4) feedback, goal 
setting, and behavioral consequences (a combination of the previous three categories). 
Balcazar et al.’s evaluation of the effectiveness of performance feedback revealed that 
performance feedback, by itself, was only effective in 28% of studies, but the 
effectiveness of performance feedback jumped to 53% when feedback and goal setting 
were combined. Similar reviews of the feedback literature 10 years later revealed that the 
number of studies including applications of feedback had increased to 71% and supported 
many of the primary findings of Balcazar et al.’s review (e.g., Alvero, Bucklin, & Austin, 
2001; Nolan et al., 1999). Due to continued and increasing research interests concerning 
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the effects of feedback, JOBM published a special issue titled “Performance Feedback: 
From Component Analysis to Application” (Houmanfar, 2013).   
Function of Feedback 
To effectively use performance feedback, it is important to understand the 
function of feedback. Ilgen, Fisher, and Taylor (1979) examined the multidimensional 
nature of feedback and its ability to influence individual behavior. Specifically, they 
emphasized three major aspects of feedback that influence behavior: (a) the way feedback 
is perceived, (b) the extent to which feedback is accepted, and (c) the willingness of the 
recipient to respond to the feedback. Ilgen and colleagues suggest that the recipient of the 
feedback must accept the information being provided in order for the intervention to be 
effective and improve performance. Further, Ilgen et al. contend that goal setting acts as 
an intermediate step between feedback and performance improvement. Lastly, the authors 
suggested that future studies should look at how the recipient perceives negative (i.e., 
corrective) feedback and how the recipient perceives the source of the feedback. 
Following their recommendation, Ilgen and Davis (2000) investigated the receptivity of 
negative feedback and proposed a model for how individuals interpret negative feedback. 
Authors suggest that the most critical issue for delivering negative feedback is the 
balance between having individuals accept responsibility for substandard performance 
and, at the same time, preventing a decrease in one’s self-concept because of receiving 
negative feedback. Although Ilgen and Davis emphasize the importance of turning 
negative feedback into a learning experience, they did not examine the use of specific 
feedback statements or feedback sequences.  
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Many authors have pointed out the similarities between feedback procedures and 
reinforcement or punishment procedures (e.g., Duncan & Bruwelheide, 1985/1986; 
Peterson, 1982), which explains why feedback is often assumed to function as a 
reinforcer or punisher (Mangiapanello & Hemmes, 2015). Prue and Fairbank (1981) 
argue that feedback can introduce a positive reinforcement contingency into a setting that 
typically supports negative reinforcement contingencies. For example, when a supervisor 
scolds an employee for not meeting their monthly sales quota, a negative reinforcement 
contingency would be in effect if the employee increases their production just enough to 
meet the sales quota and avoid being scolded by the supervisor again). As an alternative 
to “scolding,” a supervisor might choose to provide the employee with feedback in a way 
that the employee will better accept (e.g., objective performance data in comparison to 
their goal). If this type of feedback evokes an increase in desired performance in order to 
achieve one’s goal, one might say that the feedback has introduced a positive 
reinforcement contingency into this setting, as the employee is no longer working to 
avoid negative consequences (i.e., scolding). There is, however, some controversy over 
this perspective because the behavioral function of feedback is often unknown or may 
simultaneously serve multiple functions (Duncan & Bruwelheide, 1985/1986; Peterson, 
1982). Despite the varying views, implications, and procedures used to implement 
feedback, researchers agree that the advantages of providing individuals with feedback is 
suited for settings in which there is a desire to increase performance with a relatively low 
cost commitment (Daniels & Daniels, 2006; Prue & Fairbank, 1981). 
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Johnson (2013) demonstrated feedback reinforcement and punishment procedures 
in a component analysis where the effects of objective feedback (description of the 
previous day’s performance) and evaluative feedback (statements consistent with 
excellent, good, average, or poor performance on the previous day) were dissociated. 
Although both types of feedback were associated with higher performance in comparison 
to a no-feedback condition, results revealed that performance was considerably higher 
when the two types of feedback (i.e., objective and evaluative) were combined and 
provided to participants. Johnson reasoned that the evaluative feedback might have acted 
as an establishing or abolishing operation, influencing the effectiveness of objective 
feedback as either a reinforcer or punisher, respectively.   
Feedback Statement Sequencing 
The Feedback “Sandwich” 
Few researchers have explored the impact of the combined use of positive and 
negative statements on an individual’s performance; therefore, this study seeks to expand 
the literature on feedback statement sequences. The most recognizable form of this type 
of combined feedback has been referred to as the feedback “sandwich.” While using the 
feedback sandwich, the feedback deliverer (e.g., teacher, manager, or trainer) provides a 
positive statement followed by a corrective statement followed by another positive 
statement. Wyatt Woodsmall developed the feedback sandwich while conducting 
research for the United States Army on how teachers could deliver effective feedback to 
new recruits (James & Shepherd, 2001). The sandwich sequence has gained a great deal 
of support across a variety of disciplines ranging from physicians providing feedback to 
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staff in a family practice (Dohrenwend, 2002) to coaches administering feedback to their 
athletes during practice and competition (Hanson, n.d.). According to Daniels (2009), 
however, there are few empirical studies to support this recommendation or that the use 
of the feedback sandwich sequence improves individual performance. 
Von Bergen, Bressler, and Campbell (2014) examined the sandwich sequence 
with regard to the benefits experienced by both the deliverer (individual providing the 
feedback) and the receiver (individual receiving the feedback). Von Bergen et al. 
identified many reasons why managers choose to use the sandwich sequence instead of 
other techniques when delivering constructive criticism. Foremost, managers are often 
taught to deal with workers’ poor performance by using the feedback sandwich because 
this feedback statement sequence makes the deliverer (i.e., manager) feel “better” about 
providing criticism; however, it is unsure whether this lesson is learned in school or a 
recommendation from another manager. According to Nelson and Quick (2013), the 
intent behind the sandwich sequence is to reduce defensiveness, improve useful 
communication, and make the information better tolerated by the person receiving the 
feedback. It is important to note, however, that when employees were asked how they 
preferred to receive feedback on their job performance, most employees stated they only 
wanted the substance (i.e., the criticism) (Von Bergen et al., 2014). When managers were 
queried about why they use the sandwich sequence, they explained that the approach 
alleviates some of the pressure when delivering negative (i.e., corrective) performance 
feedback and that starting the conversation with a positive statement relaxed them (the 
managers). Early literature (e.g., Davies & Jacobs, 1985) referenced “corrective” 
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feedback as “negative” feedback. The term corrective feedback, however, is now viewed 
as the appropriate label, having a more positive connotation and greater receptivity by 
feedback recipients. 
Employees in the Von Bergen et al. (2014) study indicated their preference was to 
be provided with only the areas necessary for correction while attending a performance-
related meeting, such as the corrective statement in the feedback sandwich. Daniels 
(2009) notes the sandwich sequence may confuse the recipient and tends to obscure the 
real meaning for the performance feedback (i.e., the explanation and discussion of the 
corrective statement). By placing corrective feedback in the middle of two positive 
statements, the corrective feedback tends to be overshadowed by the positive points in the 
beginning (primacy effect) or at the end (recency effect). As such, the feedback sandwich 
sequence may cause individuals to anticipate that a criticism will always follow a positive 
statement. Further, Daniels explains that this sequence can jeopardize the worth of 
positive feedback when it is continuously associated with corrective feedback. Over time, 
employees may begin to doubt their manager’s honesty regarding their positive feedback 
on their performance. Lastly, if managers create statements about positive behaviors in 
order to provide employees constructive criticism, individuals may leave with an over-
stated and inaccurate understanding of how they are actually performing (Daniels, 2009). 
 Other Feedback Statement Sequences 
Although research has typically focused on the traditional sandwich sequence, 
Davies and Jacobs (1985) evaluated four feedback statement sequences including 
positive-negative-positive (PNP), positive-positive-negative (PPN), negative-positive-
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negative (NPN), and negative-negative-positive (NNP). Groups of eight participants 
engaged in a problem-solving exercise and received an assigned feedback statement 
sequence in front of the group from each member. Participants rated on a scale of 1-9 
which feedback statement sequence they felt was the most credible, desirable, and their 
emotional reaction (strong or weak) to the feedback. Higher scores on the scale 
represented higher credibility and desirability, and a stronger emotional reaction to the 
feedback statement sequence. Results indicated no significant difference between PNP 
and PPN feedback ratings. However, PNP ratings were significantly higher than the NPN 
ratings for credibility and desirability. Further, PPN ratings were significantly higher than 
NNP for credibility and desirability, but the authors did not find any significant 
difference between PPN and NPN ratings. Additionally, there were no significant 
differences in strength of emotion ratings across the four feedback statement sequences. 
Although Davies and Jacobs studied a variety of feedback statement sequences, they did 
not measure the impact of these sequences on an individual’s performance or in 
conjunction with assigned performance goals.  
Performance Goals 
Performance goals can vary in their level of difficulty. Locke and Latham (2013) 
define a goal as “the object or aim of an action”, such as, to attain a specific standard of 
proficiency (p. 4). Similarly, Fellner and Sulzer-Azaroff (1984) describe a goal as the 
desired outcome of a particular behavior or set of behaviors, typically utilized in a 
predetermined time frame. In their review of the goal setting literature, Locke, Shaw, 
Saari, and Latham (1981) found strong support for the use of goals of varying levels of 
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difficulty to motivate individual behavior. In the literature, goal difficulty refers “loosely” 
to the probability of attaining the goal, and researchers generally classify goals as (a) 
easy, (b) moderate, (c) difficult (challenging, yet attainable), or (d) not specified (Lee, 
Locke, & Phan, 1997). In addition to these categories, “stretch” goals are identified in the 
literature and distinguished from difficult goals as challenging and typically unattainable 
goals (Jeffrey, Schulz, & Webb, 2012). Although goal-setting literature research 
consistently reports a positive relationship between goal difficulty and performance 
(Locke & Latham, 2002), Ordonez, Schweitzer, Galinsky, and Bazerman (2009) discuss 
the negative impact of challenging “stretch” goals on performance when the environment 
is not set up to support these goals. Ordonez et al. suggest that when goals are set at the 
correct “challenging” level, goals can inspire effort, commitment, and performance; 
however, when the work environment is not supportive (e.g., lack of resources), failure to 
reach stretch goals may be associated with risky attitudes, unethical behavior, and 
psychological costs. 
Research supports the contention that specific and challenging goals lead to 
higher levels of persistence toward the goal and higher task performance than easy goals, 
“do your best” goals, or no goals (Locke, Chah, Harrison, & Lustgarten, 1989; Locke & 
Latham, 2002). One reason do-your-best goals may be less successful at improving 
performance is because they have no external referent and are often defined 
idiosyncratically (Locke & Latham, 2002). When performance is fully controllable, goal 
specificity does reduce variation in performance by reducing the ambiguity about what is 
to be attained (Locke et al., 1989). 
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Two primary approaches for assigning goals at various levels of difficulty exist 
within the literature: (1) “one goal for all” and (2) ability-based. Using the “one goal for 
all” approach, Lee, Locke, and Phan (1997) defined three levels of goal difficulty: easy 
(.90 expected probability of attaining the goal), moderate (.50 expected probability of 
attaining the goal), and difficult or challenging (.10 expected probability of attaining the 
goal). Jeffrey, Schulz, and Webb (2012) added challenging but achievable goals to Lee et 
al.’s (1997) original goal difficulty categories and described these as goals for which 
there is a 20-50% probability of individual goal attainment. Ability-based goals can be 
used and assigned in a variety of ways, such as setting a unique goal for each individual 
(Chow, Lindquist, & Wu, 2001; Slowiak, 2015) or having multiple goal levels, which are 
assigned to individuals based on ability groupings that are determined by past 
performance on the task (Bateman & Ludwig, 2003; Locke, 2004). In a recent study, 
Slowiak (2015) assigned individually tailored goals based on individuals’ pre-test session 
performance; goals were categorized as: easy (set at the same level as pre-test 
performance), moderate (10% above the participant’s pre-test session performance), and 
difficult (20% above the participant’s pre-test session performance). Slowiak had 
participants engage in the task before assigning each participant a tailored performance 
goal. Though Slowiak’s (2015) research provides an insightful framework for the 
assignment of individual goals, pilot data revealed that most participants met their 
“difficult” goal during one of the three experimental sessions. In addition, self-report data 
indicated that only one participant perceived their difficult goal as “difficult.” Therefore, 
FEEDBACK SEQUENCE AND CHALLENGING GOALS 12 
 
 
future research should consider these findings when using a similar approach to define 
levels of goal difficulty.  
Over 400 studies have examined the relationship of goal difficulty and specificity 
with performance, and results have consistently shown that people adjust their effort to 
align with the difficulty of the task (Jeffrey et al., 2012; Locke & Latham, 2002). Jeffrey 
and colleagues found “ability-based” goals are more effective at improving performance 
than a “one goal for all” approach. While customizing individual ability-based goals, 
feedback providers are able to review previous performance, create goals, and provide 
useful information that reflects an individual’s current and past performance. Although 
the one goal for all approach may be more convenient to implement, it may result in 
decreased motivation for lower or higher performing individuals since goal assignment is 
based on the group’s previous “average” performance (Fisher, Peffer, & Sprinkle, 2003). 
Further, in order to calculate probabilities associated with goal attainment for the one 
goal for all approach, current levels of performance must be known for all individuals 
before the assigned performance goal can be set. With the one goal for all approach, low 
performers may perceive an assigned group goal as a “stretch goal”, while high 
performers may perceive their group goal as an “easy goal.” The discrepancy of 
perceived goal difficulty between high and low performers might explain variance in task 
performance when using the one goal for all approach. Thus, assigning individual, 
ability-based goals may be more efficient and more equitable than using the one goal for 
all approach. Furthermore, ability-based goals have been shown to lead to sustained effort 
and performance over time (e.g., Chow et al., 2001).  
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Regardless of the level of difficulty or the approach used to set goals, findings 
from both the goal-setting and feedback literatures tend to conclude that goals and 
feedback, individually, are less effective in influencing performance than the combination 
of goals and feedback together (e.g., Bandura & Cervone, 1983; Locke & Latham, 2002). 
Ilgen et al. (1979) highlighted the benefit goals can play when providing individuals with 
performance feedback. Using performance toward goals as the focal point of the 
conversation, feedback deliverers are able to provide statements to performers based on 
specific and observable behaviors. This combination of goal setting with feedback allows 
individuals to monitor and alter their performance in relation to their goals (Locke & 
Latham, 2002). Thus, without feedback, individuals are unable to adjust their actions and 
efforts in order to increase their likelihood of attaining the goal. 
Function of Goals 
Understanding the function of goals is necessary, especially when paired with 
performance feedback, in order to effectively improve performance. Bandura’s (1978) 
research on social learning theory suggests that the discrepancy between an individual’s 
actual performance and their goal (when identified through feedback) may serve as a 
motivator for an increase in performance effort. Agnew (1998) asserts that the presence 
of a goal acts as an establishing operation/motivating operation (EO/MO) and that 
positive feedback (indicating improved performance or goal achievement) is more 
valuable in the presence of the goal compared to no goal. As an EO/MO, the goal alters 
the value of feedback, increasing the reinforcing effectiveness of feedback that is 
indicative of goal achievement and subsequently evoking behaviors that have previously 
FEEDBACK SEQUENCE AND CHALLENGING GOALS 14 
 
 
led to increased performance. Locke (1968) supports the contention that both information 
about current performance and a goal are necessary in order to motivate an individual and 
increase their performance. Morrison and Weldon’s (1990) findings provide additional 
support for Locke’s (1968) contention. In their study, individuals self-sought feedback by 
performing an intermediate count of productivity while engaging in a brainstorming task; 
performance increased when individuals were assigned specific goals. Results revealed 
that the absence of either performance feedback or a goal (i.e., performance standard) 
hindered the individual’s ability to evaluate their performance. 
Locke and Latham’s (2002) analysis of goal setting theory revealed the 
importance of the individual’s level of commitment to the assigned goal as a necessary 
factor to increase task performance. Many researchers have investigated the influence of 
monetary incentives as a way to increase performance and assess effects on goal 
persistence and commitment. Lee et al. (1997) sought to explain the effects of incentives 
on performance when individuals were assigned a goal, as well as the influence of self-
efficacy and personal goals. Participants were provided feedback after their first trial, and 
researchers discovered a large drop in difficult goal performance when it became clear to 
the individual that they would not earn their bonuses. Therefore, Lee and colleagues 
concluded that monetary rewards would not affect performance unless people believe 
they can perform well enough to reach the goals necessary to obtain the reward. 
Mowen, Middlemist, and Luther (1981) identified that a majority of early goal 
setting studies had investigated the influence of various monetary systems and 
environmental factors on easy and moderate goals but that only a few studies had 
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included challenging goals in their analyses. Mowen and colleagues explored the 
relationship between pay systems and goal difficulty on performance, demonstrating that 
when participants were assigned highly difficult goals, task performance was lower in a 
bonus incentive system compared to a piece-rate incentive system. Mowen et al.’s results 
helped to clarify the inconsistent findings in literature by Locke (1968) and Becker 
(1978), which had originally pointed to a positive linear relationship between goal 
difficulty and task performance. Mowen et al.’s (1981) research revealed that the effects 
of pay on difficult goal performance might partly depend on the type of incentive 
structure utilized. 
Wright (1989) and Lee et al. (1997) suggest that multiple trials and sessions are 
needed in order for an individual to determine whether a goal is attainable. Mowen et al. 
(1981) and Wright (1989) also recommended that future research more closely 
investigate performance when individuals receive feedback related to specific, difficult 
goals and are paid an hourly wage. Despite their recommendations, research on the 
effects of pay systems and incentives as factors influencing performance toward a 
difficult goal has led to inconsistent findings (e.g., Jeffrey et al., 2012; Locke & Latham, 
2002). In order to extend existing literature, the current study explores the effect of 
performance feedback on task performance when given a specific challenging “stretch” 
goal and pay is kept at a consistent hourly wage.  
Feedback Statement Sequencing and Challenging Goals 
Two recent empirical studies have investigated the influence of feedback 
statement sequences, goals, and timing of feedback on task and quality performance. 
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First, Henley (2014) investigated the influence of four feedback statement sequences on 
participants’ preference for each feedback statement sequence and the quality of task 
performance. The four feedback statement sequences were (1) no feedback, (2) positive, 
corrective, positive (PCP), (3) corrective, positive, positive (CPP), and (4) positive, 
positive, corrective (PPC). Two types of positive statements were provided to 
participants: a positive, task-specific statement (e.g., “I like how you kept the brochures 
organized in a neat pile”) and a positive, generic statement (e.g., “You are doing a 
wonderful job”). The corrective statement focused on the task quality (e.g., “Next time, 
make sure that all of the time sheets are facing forward before filing them”). Results 
revealed that the CPP feedback statement sequence had a greater impact on quality 
performance than the PCP and PPC feedback statement sequences on these quality-based 
tasks (i.e., CPP > PCP > PPC). Henley also examined the effects of providing feedback 
either before or after performing the task; results did not indicate any statistically 
significant difference regarding task quality due to timing of feedback, pre or post 
session. Further, participant preference was assessed during a choice phase in the study. 
Results revealed that, during the pre-session feedback, participants had a stronger 
preference to receive no feedback. Participants who received post-session feedback 
showed equal preference for all feedback statement sequences, with the exception of PCP 
(Henley, 2014). Unfortunately, Henley (2014) was not able to discern whether 
participants’ choice was based on the feedback statement sequence or the nature of the 
task; each task was associated with one feedback statement sequence for each participant. 
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Sundberg (2015) conducted a similar study to investigate the effects of no 
feedback (control), the feedback sandwich, and information-only on task performance. 
Participants were instructed to perform a data-entry check-processing task where 
performance was evaluated according to the number of correct entries. An example of a 
feedback sandwich was: “Great job, you got 80 out of 82 checks processed this time, not 
quite as high as last time, but keep up the good work.” An example of what was said 
during the information-only condition was: “You got 80 out of 82.” These feedback 
statements are an example of performance-based terminology that provided the 
participants with both quantity and quality-related task feedback. Further, the sandwich 
sequence provided comparative feedback between the individual’s previous and current 
performance. Similar to Henley (2014), Sundberg examined participants’ preference for 
the different types of feedback. None of the three participants chose to receive the 
feedback sandwich during the choice phase. Though performance in the feedback 
sandwich and information-only conditions was higher than performance in the no 
feedback (control) condition, results indicated there was no significant difference in task 
performance between the two feedback conditions. 
It is important to note that Henley (2014) and Sundberg (2015) were the first to 
empirically evaluate the impact of feedback statement sequence on the quality of task 
performance (Henley, 2014) and the quantity of task performance (Sundberg, 2015). The 
current study expands upon previous research to explore performance under the same 
four feedback statement sequences as Henley (2014): no feedback, PCP, CPP, and PPC. 
In addition, this research implements Sundberg’s focus on quantity and quality-related 
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performance feedback. The context of the research provides a setting in order to gain a 
clearer picture of the impact that feedback statement sequence involving quantity and 
quality-related feedback can have on performance toward a challenging “stretch” goal 
where the pay is an hourly rate that is the same for all participants.   
Current Study and Hypotheses 
Little empirical research exists to identify the most effective combination of 
positive and corrective feedback. Although research has repeatedly shown that specific 
and timely feedback combined with goals leads to increased performance, limited 
knowledge of the effects of feedback statement sequencing provides an opportunity for 
researchers. Results from the current study not only extend the feedback literature, but 
also have practical implications for individuals in a variety of professions (e.g., managers, 
educators, and coaches). The purpose of this study was to examine the influence of 
feedback statement sequence on task performance when individuals are presented with a 
challenging “stretch” goal. Findings of this research allow for the identification of the 
most effective and preferred feedback statement sequence and aid in the development of 
guidelines for delivering effective performance feedback. 
Hypothesis 1: Providing pre-trial feedback tied specifically to a challenging 
performance goal would increase an individual’s performance. 
Challenging goals were individually tailored and determined after participants’ 
initial baseline assessment using an ability-based approach similar to Slowiak (2015). In 
an attempt to ensure goals in the current study were challenging and likely unattainable (a 
“stretch” goal), goals were set at 30% above participants’ pre-test session performance. 
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Previous research on goal-setting theory explains that specific and challenging goals 
increase employee task performance. However, these theories have not considered the 
sequence of corrective and positive statements and their influence on employee’s 
performance toward the attainment of a challenging goal. Therefore, specific and timely 
feedback provided before the task was expected to increase the participant’s performance 
on the data-entry task. 
Hypothesis 2: Providing feedback, regardless of sequence, would increase an 
individual’s performance when working toward a challenging goal more than providing 
no feedback. 
Sundberg (2015) found that participants’ performance increased when they were 
provided with some form of feedback, such as the sandwich sequence or basic, objective 
information on their performance. However, the research did not show statistical 
significance that the feedback sandwich was more effective at improving performance 
than the information-only feedback statement. The current study adds to the literature and 
may clarify findings from previous research (Henley, 2014; Sundberg, 2015), as 
participants were assigned a specific challenging goal and exposed to four feedback 
statement sequences. Although the PCP feedback statement sequence is the most well 
known, it was hypothesized that there would be no difference in performance among the 
three feedback statement sequence conditions. This study provides guidance to feedback 
providers about the potential positive or negative effects of various feedback statement 
sequences on task performance when individuals are assigned a challenging “stretch” 
goal.  
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Method 
Participants 
 Thirty-eight individuals were screened for eligibility to participate in this study. 
Two participants withdrew from the study (one participant withdrew after the informed 
consent session and one participant withdrew after the first experimental session). Both 
participants who withdrew were paid for the portion of the study they completed and 
were provided the opportunity to ask questions and participate in the debriefing session. 
The final 36 study participants were undergraduate and graduate students at a 
Midwestern university. Participants’ age ranged from 18 to 28 (M = 19.63, SD = 2.09) 
and 58% were male. The majority of participants were freshman (52.8%), followed by 
sophomores (22.2%), juniors (13.9%), seniors (5.6%), and other (5.6%). Eighty-three 
percent of participants identified as White, 8% as Asian, 3% as Black or African 
American, 3% as Black or African American and White, and 3% as other.  
Recruitment methods included in-class announcements (see Appendix A), flyers 
posted on campus (see Appendix B), University of Minnesota Duluth’s research 
experiment website (i.e., SONA; see Appendix C for study description), and an e-mail 
sent to undergraduate business students (see Appendix D). Participants were required to 
meet three criteria: (1) self-report that they played computer games for at least one hour 
each week and report interest in at least one of seven computers games listed on a 
questionnaire or use the internet for at least one hour per week, (2) be able to attend all 5 
research sessions in a 3-week period (see Appendix E for participant screening 
questionnaire), and (3) had never participated in any other studies conducted by Dr. Julie 
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Slowiak and could not have taken or be currently enrolled in PSY 3520 (Industrial 
Organizational Psychology), PSY 3525 (Behavior Analysis in the Workplace), PSY 3701 
(Personnel Psychology), or PSY 3707 (Organizational Psychology). 
The first criterion was chosen to simulate the availability of attractive off-task 
activities in a workplace setting; reporting interest in the available computer games or 
internet use was required to ensure this criterion was met. In addition, the available 
computer games were the same or similar to those typically preinstalled on a computer 
(e.g., solitaire, minesweeper). The second criterion was required in an attempt to increase 
the saliency of the independent variable. Lastly, the third criterion was included because 
the effects of pay, goals, and feedback on work performance are taught in these courses, 
and knowledge of these effects could influence how participants respond in the current 
study. Participants were paid the minimum hourly wage ($8.00; Regents of the University 
of Minnesota) established by the state of Minnesota in order to simulate a real work 
situation. This study required participants to attend multiple sessions; therefore, monetary 
compensation aided in the reduction of attrition rates.   
Informed consent (see Appendix F) was obtained from all participants during the 
introductory session (see below), and the university’s institutional review board approved 
all study methods and procedures. 
Setting 
The experimental setting consisted of a laboratory room containing two work 
areas separated by a large room divider. Upon entering the experimental setting, a work 
area for research assistants consisted of a worktable, office chairs, and storage cabinets 
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for study materials. The work area for participants consisted of four computer 
workstations, each separated by tall panel dividers to create individual cubicles. Each 
participant workstation had a computer table (approximately 30” W × 24” D × 30” H), 
Dell desktop computer, keyboard, mouse, gel palm rest, and an adjustable office chair.  
Experimental Task and Alternative Activities 
Experimental Task. The experimental task consisted of a medical transcription 
data-entry task, a task designed to simulate the job of a medical data-entry clerk. The 
computer program provided participants with data corresponding to “patients.” 
Participants first looked for the “Patient ID number” and typed it into the correct location 
(the blank “PATIENT ID” box). Then, they looked at whether the patient was male or 
female and based on the ranges provided for the respective gender, they determined 
whether the patient’s data was “within range” or “outside of range” by clicking the 
appropriate button. When participants were satisfied with their responses, they clicked 
the “submit” button to close the current patient’s record and generate the next patient 
record. Instructions were provided to participants at the beginning of each session and an 
example of the task was posted next to the computer work station. A screenshot of the 
experimental task is provided in Appendix G. 
Alternative (Off-Task) Activities. Seven computer games were available on the 
computer, and participants had access to these games at all times during the experimental 
sessions. Instructions on how to play these games was available in the experimental room 
near the computer. These games included Tetris, Hearts, Pinball, Solitaire, Spider 
Solitaire, FreeCell, and Minesweeper. Participants also had access to the Internet on the 
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computer at all times during the experimental sessions. They were able to switch from the 
experimental task to the Internet or one of the computer games at any time during their 
sessions. 
Procedures 
Introductory Session. The experimenter described the study and provided the 
consent document to potential participants (see Appendix F for Informed Consent). If 
consent was not obtained, individuals were paid $4.00 and dismissed. If consent was 
obtained, each participant’s eligibility to continue was determined using a screening 
questionnaire (see Appendix E). Participants who did not meet the eligibility 
requirements were paid and dismissed. Those who met the eligibility requirements were 
then instructed and shown how to complete the experimental task and given the 
opportunity to practice the task for 12 minutes (see Appendix H for introductory session 
instructions). Participants were told that they would be paid $4.00 for the 30-minute 
introductory session, and that they would receive this money after they completed their 
experimental sessions.  
Pre-Test (No Feedback) Session. Participants attended a 60-minute pre-test 
session during which their rate of correct record completion per minute was assessed (see 
Appendix I for pre-test session instructions). The set-up for this session mimicked the 
experimental sessions and consisted of three 12-minute work trials separated by 5-minute 
break periods. Performance during the final (i.e., third) work trial was used to determine 
participants’ task ability benchmark against which a challenging “stretch” goal was 
calculated.  
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Upon the completion of the pre-test session, participants were asked to fill out the 
core self-evaluation (CSE) questionnaire (see Appendix J) to determine whether self-
efficacy and personal determination influences participants’ determination to persist 
toward a challenging goal. While participants were completing this questionnaire, the 
researcher reviewed the pre-session performance and calculated participants’ assigned 
challenging goal. The researcher provided participants a form with the assigned goal that 
was used in all subsequent experimental sessions. Participants were asked to rate their 
perception of the goal’s level of difficulty (see Appendix K for goal difficulty 
questionnaire).  
The pre-test session also served as the no feedback (control) condition in this 
study, as participants did not receive performance feedback before beginning their work 
trials. Participants were told that they would be paid $8.00 for attending this session, and 
that they would receive this money after they completed their experimental sessions. 
Experimental Sessions. Participants attended three 60-minute experimental 
sessions (see Appendix L for experimental session instructions) that consisted of three 
12-minute work trials separated by 5-minute break periods. The requirement to complete 
three sessions was selected based on results from a previous study (Slowiak, 2015) that 
used the same medical data-entry task, which indicated most participants stabilize their 
performance on the task within three sessions. In addition, this requirement allows for 
repeated exposure to the challenging goal as suggested by Wright (1989) and Lee et al. 
(1997), as well as the feedback statement sequence manipulations (see Appendix M for 
experimenter feedback script). 
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At the beginning of each session, participants were reminded how to complete the 
experimental task and that they could take breaks at any time during the session. After 
each 12-minute work trial (except for the final work trial), the computer ended the task, 
and the researcher asked the participant to take a 5-minute break. During this break 
period, the participant was asked to leave the workstation but remain in the lab until the 
next work trial began. While the participant was on break, the researcher reviewed the 
participant’s performance on the task and prepared the correct feedback statement 
according to the feedback condition (PCP, PPC, or CPP) and the quality and quantity of 
the performance. Before the beginning of the next work trial, the researcher provided the 
participant with feedback, restarted the computer program, and asked the participant to 
resume working on the data-entry task. The computer program automatically ended the 
task at the end of each 12-minute work trial, and the researcher entered the experimental 
work area to provide additional instructions to the participant.   
Participants were given the option to either schedule each session on a different 
day or schedule a maximum of two sessions on a single day, with a 45-minute break 
between the two sessions. Participants were told they would be paid $8.00 for each of the 
60-minute experimental sessions and that they would receive this money after they 
complete all experimental sessions. 
Debriefing Session. Immediately after their last experimental session, participants 
completed a post-study questionnaire (see Appendix N for post-study questionnaire) to 
obtain (a) demographic information, (b) participants’ perception of the purpose of the 
study, (c) participants’ awareness of the experimental procedures, (d) participants’ self-
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reported goal setting behavior, and (e) participants’ perception of the level of goal 
difficulty. Participants were also asked to complete the measures examining job 
satisfaction, stress, and goal commitment. After completing the questionnaire and 
assessments, participants were given feedback on (a) the number of records they 
completed correctly during each session and (b) the total number of records they 
completed during the study. Participants were then debriefed regarding the purpose of the 
study (see Appendix O for debriefing script), asked whether they had questions, and paid. 
Payment. All participants were paid in the form of an Amazon gift card with a 
value equivalent to the amount earned for their participation. For example, participants 
who attended all sessions (i.e., Introductory, Pre-test, Experimental, and Debriefing) 
received a $40.00 Amazon gift card. All payments were provided at the end of individual 
participation in the study, at the end of the debriefing session. This procedure was used to 
control for any potential confounding effects of payment and researcher praise as other 
sources of feedback.  
Independent Variable 
The independent variable was feedback statement sequence and included four 
conditions: (1) no feedback or control, (2) PCP (positive, corrective, positive statements), 
(3) CPP (corrective, positive, positive statements), and (4) PPC (positive, positive, 
corrective statements). Although other possible feedback statement sequence 
arrangements using corrective and positive statements exist, this study’s focus was on the 
placement of a single corrective feedback statement amid two positive statements. The 
feedback statement sequences in this study represent all possible locations of the 
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corrective statement in the sequence (i.e., first, middle, or last). All participants received 
the no feedback condition first, during the pre-test session, in order to maintain a true 
control condition. Using a Partial-Latin Square randomization method, the order of 
exposure to each of the three feedback statement sequences was randomly assigned in 
order to alleviate carry over effects (see the Experimental Design and Statistical Analyses 
section for the Partial-Latin Square model). A detailed explanation of all possible 
feedback statements and sequences is provided in Appendix M. 
Performance feedback statement sequences focused on the quantity (number of 
data entries), quality (number of correct and incorrect data entries), and rate (number of 
correctly completed data entries per minute) of performance for the medical data-entry 
task. Slowiak (2015) noted that some participants who self-set goals to achieve 100% 
accuracy completed a lower overall quantity of records. On the other hand, some 
participants who self-set quantity-based goals made more data-entry errors. 
In addition to creating multiple feedback statements for quality and quantity, two 
feedback statement sequences were created in the event that participants achieved their 
challenging “stretch” goal and (1) had at least one data entry error or (2) had no data 
entry errors (see Appendix M for feedback script). Though the use of differing forms of 
feedback statements was necessary in order to tailor feedback to each individual’s 
performance, the delivery of feedback statements focused on progressing participants’ 
performance. More specifically, feedback statements focused participants’ attention on 
performing effectively (i.e., at the desired levels of quantity and quality) and then 
performing effectively at an increased level of efficiency (i.e., at a faster rate).  
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As an example, the CPP feedback statement sequence for a participant who did 
not achieve their challenging goal and made some data-entry errors was: “Your number 
of correct entries was _____ and your goal was ____. I like that you reached ____ data 
entries! You are doing a great job keep up the good work.” The corrective statement is an 
explanation of their current performance and the statement of their goal. The specific 
positive performance statement described the number (quantity) of data entries, and the 
general positive statement encouraged the participant and described their overall work 
performance. 
Feedback statements were provided to participants directly after their break and 
before the start of their next work trial (i.e., pre-trial feedback). Procedurally, after a 
participant’s first work trial, the participant took a five-minute break and then returned to 
the computer workstation and received feedback relative to their performance during 
work trial 1. Immediately after receiving feedback, the participants began the 12-minute 
work trial 2 and then took another 5- minute break. Before the start of work trial 3, 
participants received feedback relative to their performance during work trial 2. At the 
end of work trial 3, participants waited for the researcher to review their work trial 3 
performance and then received their feedback statement sequence before leaving the 
experimental session. 
Constant Variable 
Challenging Goals   
Each participant received an individually tailored goal based on the total number 
of correctly completed records on the medical transcription data-entry task during their 
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pre-test session. Challenging goals, specifying the total number of correct records, were 
calculated at 30% above the participant’s performance during the final (i.e., third) work 
trial. This ability-based criterion was determined based on Slowiak’s (2015) finding that 
difficult, yet attainable goals set at 20% above an individual’s pre-test session 
performance were met by the majority of participants and perceived by participants as 
only somewhat difficult. 
Dependent Variable 
Task Performance 
The primary dependent variable associated with task performance was the number 
of correctly completed patient records. This variable included dimension of both quantity 
(number) and quality (accuracy). 
Two additional dimensions of task performance were measured. Data-entry rate, 
the average number of patient records completed per minute, was measured in order to 
provide participants who achieved their challenging “stretch” goal with feedback that 
focused their attention on performing at a faster rate. Time on task, the average number 
of minutes spent performing the experimental task, was measured in order to assess 
participants’ duration of off-task activity. 
Following each experimental session, the researcher saved all session data 
electronically onto a flash drive. Data were also recorded manually onto a data recording 
form; both of these steps were taken to minimize the chance that data would be lost due 
to a computer malfunction. 
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Other Measures 
Additional measures were obtained to examine the influence that core self-
evaluation, job satisfaction, goal commitment, and stress had on performance toward a 
challenging “stretch” goal when individuals are provided with various feedback statement 
sequences. 
Core Self-Evaluation (CSE) 
CSE was assessed with the twelve-item Core Self-Evaluations Scale (Judge, Erez, 
Bono, & Thoresen, 2003) (see Appendix J for full scale). Responses to all items in this 
measure were made on a five-point scale (1 = strongly disagree; 5 = strongly agree), with 
higher scores reflecting greater core self-evaluation. The authors reported adequate 
internal consistency estimates for the scale with a coefficient alpha of 0.846. Coefficient 
alpha in this study was 0.878. 
Job Satisfaction 
Job satisfaction was assessed using a three-item scale from the Michigan 
Organizational Assessment Questionnaire (MOAQ-JSS; Cammann, Fichman, Jenkins, & 
Klesh, 1979). The original scale was adapted by asking participants to assume they were 
to accept a permanent job performing the same task under the same conditions and then 
respond to the items. A sample item includes, “All in all, I would be satisfied with the 
job.” Participants responded to the satisfaction items using a five-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree). The mean sample weighted 
internal consistency reliability for the MOAQ-JSS scale was 0.84 (k= 79, N = 30,623) 
and the mean sample-weighted test-retest reliability was .50 (k= 4, N=746) (Bowling & 
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Hammond, 2008). Coefficient alpha in this study was 0.885, using three questions from 
the MOAQ-JSS. 
Stress 
Stress was assessed using six questions from a modified perceived stress scale 
(Kolb & Aiello, 1996). Participants rated each item on a semantic differential scale of 1 
to 7, and stress scores were determined by adding together the individual ratings of the 
six items included on the post-study questionnaire (see Appendix N). A sample item 
includes “What degree of stress did you experience while working on the data-entry task 
during the study?” The original scale had a Cronbach’s alpha of 0.86; scores were 
computed for each subject by summing together responses on the 11 questionnaire items 
that measured perceived stress, after 6 items were reverse-scored (Kolb & Aiello, 1996). 
Coefficient alpha in this study was 0.866, using the modified version with six questions. 
Goal Commitment 
Participants were given a 7-item questionnaire on goal commitment (Hollenbeck, 
Klein, O'Leary, & Wright, 1989). Each item was answered on a 5-point scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). Goal commitment composite scores 
were calculated by using the average of the seven question responses. Five of the 
questions were reverse coded; higher scores reflect stronger goal commitment with lower 
scores representing lower goal commitment. Hollenbeck et al. state the coefficient alpha 
for this version of the scale was 0.80. Coefficient alpha in this study was 0.910.  
Job satisfaction, stress, and goal commitment were assessed on the post-study 
participant questionnaire (see Appendix N).   
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Experimental Design and Statistical Analyses 
This study used a within-subjects design to expose participants to four feedback 
conditions (no feedback and three feedback statement sequences). Previous research 
(Henley, 2014; Sundberg, 2015) presented no concerns regarding carryover effects when 
evaluating feedback statement sequence. Participants attended five sessions: introduction, 
a pre-test/baseline session (no feedback), and three experimental sessions. Each 
experimental session consisted of three 12-minute work trials separated by 5-minute 
break periods. Multiple work trials within each session increase participants’ exposure to 
the independent variable and the challenging goal, as well as provide a method to assess 
practice effects. To further control for potential treatment carry over effects, a Partial-
Latin Square procedure was utilized in this study. All participants were exposed to the 
control (no feedback) condition first, but the order of exposure to each of the three 
feedback statement sequences was randomly assigned. Twelve participants were assigned 
to each condition order for a total of 36 participants in the study. 
Partial-Latin Square Model 
 A = Control Condition 
 B = PPC Sequence 
 C = PCP Sequence 
 D = CPP Sequence 
Data were analyzed descriptively and inferentially using SPSS version 21.1. A 
repeated-measures analysis of variance (ANOVA) was used to evaluate within-subjects 
A B C D 
A C D B 
A D B C 
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differences among feedback conditions and to determine if feedback statement sequence 
influenced task performance (positively or negatively).  
Results 
Results revealed an average increase of 18 correct data entries from the no 
feedback condition (session 1) across the three feedback conditions. Table 1 displays the 
mean task performance across all four testing sessions, and Table 2 displays the mean 
task performance within and across the four feedback statement sequences.  
Table 1  
 
Summary of Means and Standard Deviations for Task Performance and Testing Position 
 
Session 1 2 3 4 
 M SD M SD M SD M SD 
ABCD 70.00 15.44 83.25 18.34 87.75 20.28 91.83 20.89 
ACDB 69.17 17.02 80.67 20.98 85.00 23.01 88.67 25.47 
ADBC 72.58 14.54 87.50 17.89 92.83 23.58 98.42 26.52 
M 70.58 15.67 83.81 19.07 88.53 22.29 92.97 24.29 
Note. n = 12 within each Order.  
Table 2  
 
Summary of Means and Standard Deviations for Task Performance and Feedback 
Statement Sequence 
 
Order No FB(A) PPC (B) PCP (C) CPP (D) 
 M SD M SD M SD M SD 
ABCD 70.00 15.44 83.25 18.34 87.75 20.28 91.83 20.89 
ACDB 69.17 17.02 88.67 25.47 80.67 20.98 85.00 23.01 
ADBC 72.58 14.54 92.83 23.58 98.42 26.52 87.50 17.89 
M 70.58 15.67 88.25 22.46 88.94 22.59 88.11 20.60 
Note. n = 12 within each Order.  
Test of Hypotheses 
The first hypothesis was examined using a 4 (feedback condition) x 3 (feedback 
statement sequence order) within-subjects ANOVA to evaluate the effects of the four 
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feedback conditions and the three feedback statement sequence orders on task 
performance. As shown in Figure 1, results indicate a significant improvement between 
the baseline session (no feedback, session 1) and the three feedback sessions, F(3, 99) = 
64.87, p < .001,  p
2
 = .663. Therefore, hypothesis 1 was supported showing pre-trial 
feedback tied specifically to a challenging performance goal did increase an individual’s 
performance.  
Figure 1. Task Performance across Feedback Orders and Sessions  
 
Figure 1. Task performance in all four experimental sessions across the exposure 
to order of the 3 feedback statement sequences (session 1= no feedback, sessions 2-4= feedback). 
Participants in Order 1 received the feedback order ABCD, Order 2 received ACDB, 
and Order 3 received ADBC; A= No Feedback, B= PPC, C= PCP, and D= CPP. 
 
Hypothesis 2 was examined using a 3 (trial) x 3 (feedback statement sequence 
order) within-subjects ANOVA evaluating the effects of the three within-session trials and 
the three feedback statement sequence orders on task performance. Participants were 
randomly assigned to one of three orders (designated as Order 1, 2, or 3) using a Partial-
Latin Square randomization method to determine order of exposure to the three feedback 
ADBC 
ABCD 
ACDB 
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statement sequences following the first (no feedback) session. Participants in Order 1 
received the feedback order ABCD, Order 2 received ACDB, and Order 3 received 
ADBC; A = No Feedback, B = PPC Feedback Statement Sequence, C = PCP Feedback 
Statement Sequence, and D = CPP Feedback Statement Sequence. 
Figure 2 illustrates a statistically significant improvement for within-session 
performance across the three trials in session 1, F(2, 66) = 11.53, p < .001,  p
2
 = .259. 
Similarly, performance improved significantly across trials in session 2, F(2, 66) = 6.238, 
p = .003,  p
2
 = .159 (see Appendix P, Figure P1). The following sessions did not show 
any significant interactions across trials, indicating participants’ performance did not 
improve across trials for session 3,  F(2, 66) = 0.910, p = .408,  p
2
 = .027 (see Appendix 
P, Figure P2) or session 4, F(2, 66) = 1.170, p = .317,  p
2
 = .034 (see Appendix P, Figure 
P3). Therefore, results support hypothesis 2 showing that providing feedback regardless 
of sequence will increase individual performance when working toward a challenging 
goal more than when providing no feedback. 
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Figure 2. Task Performance across Feedback Orders in Session 1 (No Feedback) 
 
Figure 2. Task Performance in Session 1(no feedback) across the exposure to  
order of the 3 feedback statement sequences. Participants in Order 1 received the 
feedback order ABCD, Order 2 received ACDB, and Order 3 received ADBC; 
A= No Feedback, B= PPC, C= PCP, and D= CPP. 
 
Individual participant differences for testing position are located in Appendix Q 
and treatment condition differences can be found in Appendix R. Analysis of order 
testing position differences can be found in Appendix S and order treatment condition 
differences are included in Appendix T. Providing feedback, regardless of feedback 
statement sequence increased performance when working toward a challenging goal more 
than providing no feedback.   
Results revealed that participants’ performance increased when they were 
provided some form of feedback. Although all feedback statement sequences included 
objective (quantity and quality) performance statements, this study intentionally 
compared the sandwich, PCP, sequence with two other feedback statement sequences to 
see if the placement of a single corrective statement influenced an individual’s task 
No FB 
(ADBC) 
No FB 
(ABCD) 
No FB 
(ACDB) 
FEEDBACK SEQUENCE AND CHALLENGING GOALS 37 
 
 
performance. Results did not yield statistically significant differences among the different 
feedback statement sequences. Further, no statistically significant differences in within-
session performance (across trials) were found across the feedback statement sequence 
conditions.  
Manipulation Check: Assigned Performance Goals and Goal Difficulty  
Slowiak (2015) stated some participants experienced confusion between their 
minimum performance standard necessary to obtain payment and their assigned 
performance goal. To assess participants’ understanding of their assigned challenging 
goal, participants were asked whether they were assigned a performance goal; if 
participants answered “yes,” they were asked to describe their goal. Thirty-five of 36 
participants understood that they were assigned a performance goal in addition to the 
minimum performance standard. Of those 35 participants, 33 correctly identified their 
specific goal (i.e., number of correct data entries), and two participants described how 
they were suppose to obtain the goal (i.e., correct entries in a certain amount of time). 
Only one participant reported that they were not assigned a performance goal.   
Participants’ goals were assigned with the intent to be challenging “stretch” goals. 
Based on participants’ pre-test session performance, challenging goals ranged from 62 
and 145 correct data entries for each 12-minute trial, with a mean of 97.56 (i.e., 98 
correct data entries; SD=20.63). Figure 3 illustrates the distribution of participants’ 
assigned challenging goals. 
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Figure 3. Participant Distribution for Assigned Challenging Goal 
 
  
Twenty-four of 36 (66.7%) participants met their challenging goal at least once 
out of a possible nine times across the three experimental sessions (three trials within 
each of the three sessions). Across the experimental sessions, six participants met their 
goal once, eight participants met their goal twice, one participant met their goal three 
times, four participants met their goal four times, one participant met their goal six times, 
two participants met their goal seven times, and two participants met their goal eight 
times. 
The mean perceived level of goal difficulty before participants began their 
experimental sessions (see Appendix K) was 3.42, SD = 0.77, indicating a perceived 
difficulty between 3 (neutral) and 4 (easy) on a 5-point scale ranging from 1 (very 
difficult) and 5 (very easy). Six (16.7%) participants reported their goal as 2 (difficult), 
nine (25%) selected 3 (neutral) and 21 (58.3%) participants reported their goal as 4 
(easy). No participants identified their goal as 1 (very difficult) or 5 (very easy). 
M= 97.56 
SD=20.64 
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 The mean perceived post-study level of goal difficulty (see Appendix N) was 2.28 
(SD = 0.82), indicating that participants felt the goal was 2 (Somewhat Difficult, 
Moderate) or 3 (Difficult, Challenging- Yet Attainable). Only two (5.6%) participants 
selected 4 (Very Difficult, Challenging & Difficult to Attain or Unattainable), 12 (33.3%) 
participants choose 3 (Difficult, Challenging- Yet Attainable), 16 (44.4%) participants 
indicated 2 (Somewhat Difficult, Moderate), and six (16.7%) participants selected 1 (Not 
Difficult At All, Easy).     
 Before receiving feedback about their performance, 30 (83.3%) participants 
perceived their goals as 3 (neutral) or 4 (easy). To determine whether participants’ 
perception of goal difficulty changed, participants were asked to categorize the level of 
perceived goal difficulty on the post-study questionnaire. Sixteen (44.4%) participants 
selected 2 (Somewhat Difficult, Moderate) as their assigned goal category. This finding 
indicates a possible discrepancy between individuals’ perceived level of goal difficulty 
and actual goal difficulty. Although 24 (66.7%) participants reached their challenging 
goal at least one out of nine times, only two participants reached their goal eight times. 
No participant reached their assigned goal all nine times. Based on participants’ 
frequency of goal attainment, more accurate ratings of perceived goal difficulty would 
have been 3 (Difficult, Challenging- Yet Attainable) or 4 (Very Difficult, Challenging & 
Difficult to Attain or Unattainable). 
Ad Hoc Analyses 
Additional ad hoc analyses were conducted to examine how CSE, job satisfaction, 
goal commitment, and stress influenced task performance when participants were 
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presented with a challenging “stretch” goal. Table 3 displays the mean and standard 
deviations for the additional measures and overall task performance. As noted in Table 4, 
which shows the intercorrelations between ad hoc variables, there is a statistically 
significant relationship between goal commitment and overall task performance. This 
positive relationship supports the assumption that as goal commitment increases so will 
the individuals task performance.  
Table 3 
 
Summary of Means and Standard Deviations for CSE, Job Satisfaction, Goal 
Commitment, Stress, and Overall Task Performance 
 
Measures M SD 
1. CSE 3.73 0.63 
2. Job Satisfaction 2.37 1.05 
3. Goal Commitment 3.67 0.91 
4. Stress  11.72 5.71 
4. Overall Task Performance 83.97 19.33 
Note. n = 36 
 
Table 4  
 
Summary of Intercorrelations for Scores on CSE, Job Satisfaction, Goal Commitment, 
Stress, and Overall Task Performance 
 
Measure CSE JS GC Stress 
1. CSE     
2. JS -.01    
3. GC .28 0.21   
4. Stress -.20 -0.03 -.0.32  
5. Overall Task Performance .23 .24 .53** -.19 
Note. CSE = core self-evaluation score, JS = job satisfaction score, GC = goal 
commitment score. Overall task performance was assessed by averaging participant 
performance from all four sessions. 
** p < .01. 
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 Core self-evaluation (CSE), job satisfaction, and goal commitment scores were 
rated on a scale of 1 (strongly disagree) to 5 (strongly agree), with higher composite 
scores reflecting greater CSE, higher job satisfaction, and stronger goal commitment. 
Results for CSE scores ranged between 2 and 4.75 with a mean score of 3.73 (SD = 
0.63). Nineteen (52.7%) participants had a CSE score that fell between 3 and 3.92, 14 
(39%) participants scored between 4 and 4.75, and the remaining 3 (8.3%) participants 
scored between 2 and 2.83 on the five-point scale. The majority of participants (86.1%) 
rated their job satisfaction with the data entry task as 3.67 or below, and five participants 
rated their job satisfaction as 4 or above. The mean job satisfaction score was 2.37 (SD = 
1.05), indicating participants were not very satisfied with the data entry task. Participant 
goal commitment scores ranged from 1.71 to 4.86 with a mean of 3.67 (SD = 0.91) 
indicating participants goal commitment was between 3 (neutral) and 4 (somewhat 
agree). Fifteen participants (41.7%) had scores ranging between 1.71 and 3.86, and the 
remaining 21 participants (58.3%) scored between 4.0 and 4.86. Lastly, participants’ 
perceived stress scores ranged from 6 to 26, with 75% of participants indicating a stress 
score of 13 or below. The mean stress composite score was 11.72 (SD = 5.71).The lowest 
score a participant could receive was a 6, indicating low levels of stress and the highest 
possible score was 42, which would represent high levels of participant stress while 
performing the data entry task.  
Participant Feedback Statement Sequence Preference  
During the post-study questionnaire, participants were asked to rank the four 
sessions, each associated with one of the four feedback conditions, from 1 (most 
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preferred) to 4 (least preferred). The session in which participants received the CPP 
feedback statement sequence was ranked first by 17 participants, the PCP session was 
ranked first by nine participants, the PPC session was ranked first by six participants, and 
the No Feedback session was ranked first by two participants. One participant stated that 
they could not tell the difference among the feedback sessions, and one participant did 
not understand the question.   
Further analysis was conducted on the participants who selected CPP as their 
preferred feedback statement sequence. Results showed that nine participants who were 
exposed to feedback according to the ABCD order (Order 1; CPP delivered during 
Session 4), five who were exposed to feedback according to the ACDB order (Order 2; 
CPP delivered during Session 3), and three who were exposed to feedback according to 
ADBC order (Order 3; CPP delivered during Session 2) ranked the CPP session as most 
preferred. Given that a subset of participants from all three feedback orders (i.e., ABCD, 
ACDB, and ADBC) preferred to receive feedback in the CPP sequence despite the order 
in which they received it, an additional analysis was run to determine whether 
participants’ selection of CPP as their preferred feedback statement sequence was 
associated with goal achievement during that session. Of the 17 participants who selected 
CPP, 10 did reach their goal (ABCD: 5, ACDB: 3, ADBC: 2) and seven did not reach 
their goal (ABCD: 4, ACDB: 2, ADBC: 1).   
 After participants ranked their preferred feedback statement sequences, they were 
asked, “Did the feedback provided by the researcher have corrective and positive 
statements related to your task performance? Please circle Yes or No.” If participants 
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circled “yes”, they were asked if they preferred positive or corrective statements. All 36 
participants selected “yes” to indicate that they received positive and corrective feedback 
statements during their experimental sessions. Nineteen (52.8%) preferred positive 
statements, nine (25%) selected corrective statements, and eight (22.2%) participants had 
no preference. 
Self-Generated Performance Goals 
Lastly, participants were asked, “Did you set any of your own performance goals 
during the study? Yes or No.” If participants selected “yes”, they were instructed to check 
all that apply from a list of seven possible personal goals or to indicate “other” and 
describe their personal goal (see Appendix N). Although participants were able to select 
“other” and explain their additional personal goal, none selected this option or provided 
additional personal performance goals. Five participants reported that they did not set any 
personal performance goals, while five participants indicated they set one or more 
personal performance goals; 26 participants reported that they set two or more personal 
performance goals. Further analysis revealed that only one of the 12 participants who did 
not meet their assigned challenging goal also did not set any additional personal 
performance goals. Of the remaining 11 participants who did not meet their challenging 
goal, three set one personal goal, two participants set two personal goals, three 
participants set three personal goals, two set five personal goals, and one participant set 
seven personal goals.   
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Discussion 
Overall, results support previous research by Ilgen et al. (1979) who demonstrated 
that providing individuals with feedback increases performance. Previous research by 
Daniels and Daniels (2006) and Prue and Fairbank (1981) explain the low cost benefits 
and minimal time commitment of implementing feedback to improve individual 
performance compared to other performance interventions. Johnson (2013) demonstrated 
feedback reinforcement and punishment procedures in a component analysis where the 
effects of objective feedback (i.e., description of previous day’s performance) and 
evaluative feedback (i.e., “excellent”, “good”, “average”, or “poor performance” on the 
previous day) were dissociated. However, similar to Sundberg (2015), both evaluative 
and objective feedback were associated with higher performance compared to the no 
feedback conditions for both studies. 
Results from the present study were similar to Sundberg (2015), who found that 
participants’ performance increased when they were provided some form of feedback. 
Although all feedback statement sequences included objective (quantity and quality) 
performance statements, this study intentionally compared the sandwich, PCP, sequence 
with two other feedback statement sequences to see if the placement of a single corrective 
statement influenced an individual’s task performance. Results revealed that there was 
not a statistically significant difference among the different feedback statement 
sequences, which indicates that the placement of a corrective statement (e.g., first, 
middle, or end of sequence) is not a critical consideration when using feedback to evoke 
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an increase in task performance. Sundberg (2015) found similar results when he 
compared the sandwich sequence (PCP) to basic objective performance information.    
Self-report data revealed that participants preferred the CPP feedback statement 
sequence, even though it did not improve their performance compared to PCP and PPC 
feedback statement sequences. Henley and DiGennaro Reed (2015) found the CPP 
feedback statement sequence had a greater impact on quality-based tasks compared to the 
PCP and PPC feedback statement sequences; however, results of the present study, which 
included a performance-based task, do not support these findings. Further, participants 
ranked PCP second in this study as their preferred feedback statement sequence. This 
result lends some support to Sundberg’s (2015) finding that none of the participants 
selected to receive PCP feedback during their choice condition. Henley and DiGennaro 
Reed (2015) proposed that the CPP sequence produced the highest aggregated mean 
compared to PCP and PPC due to the placement of the corrective statement. The post-
study questionnaire results from this study support this suggestion with the majority of 
participants selecting CPP as their preferred feedback statement sequence. However, 
when participants were asked if they preferred positive or corrective feedback, 52.8% 
selected positive feedback. Although these results may appear contradictory, it is possible 
participants selected CPP as their preferred feedback due to the recency of hearing the 
positive statements at the end of the sequence, thereby considering the overall feedback 
statement sequence as positive.   
Daniels (2009) stresses the importance of not pairing criticism with praise, 
suggesting that when individuals consistently hear a positive statement followed by a 
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negative statement (or vice versa), they begin to expect constructive feedback to follow 
or precede praise. This method of feedback can jeopardize the worth of the positive 
statement when it is continuously associated with corrective feedback. Over time, 
employees may begin to doubt their manager’s honesty regarding their positive feedback 
on their performance. Zachary (2012) suggests that mentors should provide feedback in 
the form of positive-positive-positive-corrective. Results from the present study support 
the focus on positive feedback statements (as seen by participant preference for positive 
feedback); however, having the corrective statement at the end of the sequence was not 
supported in the present study. The CPP feedback statement sequence was most 
preferred. 
Strengths and Implications  
To date, empirical research has failed to support that a specific type of feedback 
statement sequence is best suited to improve performance for a performance based or 
analog task. Although no statistically significant evidence for a specific feedback 
statement sequence exists, researchers such as Berger (2013) advocate for the PCP 
sequence, stating it is more effective and preferred than other types of feedback because 
it makes corrective feedback more acceptable to the receiver and reduces discomfort and 
anxiety for the recipient and deliverer. However, Schwarz (2013) required leaders who 
admitted using the feedback sandwich to ask their direct reports how they would prefer to 
receive negative feedback. Almost all of the direct reports admitted they only wanted to 
hear the corrective statement. According to Nelson and Quick (2013), the intent behind 
the sandwich sequence is to reduce defensiveness, improve useful communication, and 
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make the information better tolerated by the person receiving the feedback. It is important 
to note, however, that when employees were asked how they preferred to receive 
feedback on their job performance, most employees stated they only wanted the 
“substance” (i.e., the criticism) (Von Bergen et al., 2014).   
Schwarz (2013) expressed the importance of providing positive feedback but 
suggested “saving it” in order to deliver the positive feedback at the same time as 
negative feedback. However, Daniels (2009) contends that feedback, regardless of type, 
should be delivered immediately or as close to the event as possible. Similarly, Tjan 
(2012) expresses the importance of avoiding the feedback sandwich when providing 
feedback because the “poor performance” part of the message is often lost or muddled by 
the rest of the conversation. When providing negative performance feedback, it is best to 
be both “direct and diplomatic” so the recipient receives the message (Tjan, 2012).   
Although many forms and sequences exist for providing feedback, it is, perhaps, 
most important to simply provide performance feedback. Due to the varied support for 
the use of the feedback sandwich sequence (PCP) for providing feedback (Berger, 2013; 
Daniels, 2009; Tjan, 2012), the present study sought to expand this literature and 
investigate the influence of feedback statement sequences on task performance when tied 
to a challenging performance goal. Results of this study revealed there was not a 
statistically significant difference in task performance among the three feedback 
statement sequences (PCP, CPP, or PPC); however, results do suggest that participants 
preferred to hear feedback delivered in the CPP sequence. Given the varied preference for 
feedback statement sequences found in this study and in related research (Henley & 
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DiGennaro Reed, 2015; Sundberg, 2015), feedback deliverers may want to consider 
developing open lines of communication in order to determine how feedback recipients 
prefer to receive both positive and corrective performance-based feedback. Within the 
field of behavior analysis, a common recommendation for individuals who provide 
feedback and other consequences is to build rapport with and get to know clients’ or 
recipients’ preferences for a variety of reinforcers (Daniels & Bailey, 2014; McGee & 
Johnson, 2015). Positive performance feedback may function as a conditioned reinforcer 
for the desired behavior; therefore, identifying individual preference for the receipt of this 
type of feedback may be beneficial to increase its effect (Johnson, 2013; Slowiak, 
Dickinson, & Huitema, 2011). As such, the individuals providing feedback could use the 
recipient’s likes and dislikes to help structure the feedback conversation and insert 
positive and corrective statements as necessary.  
Bandura’s (1978) research on social learning theory suggests that the discrepancy 
between an individual’s actual performance and their goal (when identified through 
feedback) may serve as a motivator for an increase in performance effort. Participants 
indicated on their post-study questionnaire that they enjoyed hearing their performance 
compared to their assigned challenging goal. When possible, a recommendation for 
feedback providers is to incorporate an individual’s performance toward their goal when 
providing specific, objective, and evaluative feedback.     
Limitations and Future Research 
The calculation and assignment of challenging (stretch) goals continues to be a 
limitation and area of improvement for future research. Slowiak (2015) assigned 
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challenging goals at 20% above the participant’s baseline performance. Due to the large 
number of participants from her study who rated their “challenging” goal as easy, the 
current study set participant challenging goals at 30% above their baseline performance. 
Examination of whether the goal was a challenging or “stretch” goal, as intended, 
revealed that 24 of the 36 (66.7%) participants met their challenging goal at least one 
time out of nine possible times during the study. Future research should consider 
alternative methods for assignment or calculation of challenging goals to lower the 
probability of goal attainment.  
Further, post-study questionnaire results from this study showed there may have 
been a discrepancy between participants’ perception of goal difficulty and their 
attainment of the goal. Only 19 participants met their goal 4 or fewer times (out of a 
possible 9); therefore, participants were expected to rate their goal as either 3 (Difficult, 
Challenging- Yet Attainable) or 4 (Very Difficult, Challenging & Difficult to Attain or 
Unattainable). However, the majority of participants (61.1%) selected 2 (Somewhat 
Difficult, Moderate) or 1 (Not Difficult at All, Easy). If the assigned performance goal 
were a 2 (Somewhat Difficult, Moderate), the likelihood of goal attainment throughout 
the study would be expected to be higher. Future research should investigate the 
relationship (or discrepancy) between the participant’s "perception” of their assigned 
performance goal and the “reality” or achievement of their assigned performance goal.   
Participants’ composite goal commitment scores varied from 1.71 (strongly 
disagree) to 4.86 (strongly agree), indicating that some participants may not have been 
genuinely committed to the performance task or assigned goal. Further, participants 
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reported they were not very satisfied with the task. Although job satisfaction scores were 
low, participants did have above average CSE scores. Previous research has shown that 
individuals with higher CSE scores are motivated to seek positive feedback from their 
jobs in order to maintain their high level of CSE (Wu & Griffin, 2012). Wu & Griffin 
(2012) found that, over time, CSE can fluctuate due to work experiences (e.g., job 
satisfaction or organizational commitment) and self-motives. These results support the 
contention that participants with higher CSE scores who seek feedback to maintain their 
current level of CSE would strive to attain their assigned performance goal and meet the 
minimum performance standards. However, due to the low ratings of job satisfaction and 
fluctuating goal commitment scores in this study, future research should investigate the 
potential impact of feedback statement sequences with a different performance task or 
environment (i.e., education, coaching, or work setting).   
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Appendix A 
Recruitment Script (In-Class Announcement) 
 
Hello. My name is [Insert Name of Research Assistant], and I am a Research Assistant 
for Areanna Lakowske in the Psychology Department at the University of Minnesota 
Duluth. I am looking for individuals to participate in a study designed to evaluate how 
well individuals perform a data-entry task under different conditions. Participation will 
involve a computerized medical transcription data-entry task.  
 
Participants will be paid for their participation in this study. The amount of pay is based 
on participants attendance at 5 study sessions. Participants will receive $4.00 for the 
Introductory Session, $8.00 for each of the four Experimental Sessions, and $4.00 for the 
post-study Debriefing Session. 
 
To be eligible to participate, you must currently (on your own time) use the Internet or 
play computer games at least one hour a week. You must also be an undergraduate 
enrolled in classes at UMD and at least 18 years of age.  
 
You are not eligible to participate if you have participated in any of Dr. Julie Slowiak’s 
previous studies. In addition, you are not eligible to participate if you have taken or are 
currently enrolled in the following courses: PSY 3520 (Industrial Organizational 
Psychology), PSY 3525 (Behavior Analysis in the Workplace), PSY 3701 (Personnel 
Psychology), or PSY 3707 (Organizational Psychology).  
 
All sessions will be conducted in Bohannon Hall, Room 339, on UMD’s campus. 
Sessions will be 60 minutes and you will be asked to attend 5 sessions over a 3-week 
period. 
 
If you are interested in learning more about this study, please contact Areanna Lakowske 
(lakow003@d.umn.edu). Be sure to provide your name, e-mail address or telephone 
number, and the times you can be reached. All information is confidential. 
 
Thank you! 
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Appendix B 
 
Recruitment Flyer 
RESEARCH PARTICIPANTS NEEDED!! 
 
We are looking for individuals to participate in a study designed to evaluate how well individuals 
perform a data-entry task under different conditions. Participation will involve a computerized 
medical transcription data-entry task.  
 
Participants will be paid for their participation in this study. The amount of pay is based on 
participants attendance at 5 study sessions. Participants will receive $4.00 for the Introductory 
Session, $8.00 for each of the four Experimental Sessions, and $4.00 for the post-study 
Debriefing Session. 
 
To be eligible to participate, you must currently (on your own time) use the Internet or play 
computer games at least one hour a week. You must be an undergraduate enrolled in classes at 
UMD and at least 18 years of age.  
 
You are not eligible to participate if you have participated in any of Dr. Julie Slowiak’s previous 
studies. In addition, you are not eligible to participate if you have taken or are currently enrolled 
in PSY 3520 (Industrial Organizational Psychology), PSY 3525 (Behavior Analysis in the 
Workplace), PSY 3701 (Personnel Psychology), or PSY 3707 (Organizational Psychology).  
 
All sessions will be conducted in Bohannon Hall, Room 339, on UMD’s campus. Sessions will 
be 1-hour and you will be asked to attend 5 sessions over a 3-week period. The initial session will 
last approximately 30 minutes, followed by 3 60-minute sessions, and then one 1.5 hour session.  
 
If you are interested in learning more about this study, please contact Areanna Lakowske 
(lakow003@d.umn.edu). Be sure to provide your name, e-mail address or telephone number, and 
the times you can be reached.  
 
All information is confidential. 
 
Thank you! 
 
For more information, contact Areanna Lakowske: e-mail: lakow003@d.umn.edu 
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Appendix C 
 
SONA: Study Description 
Performance on a Medical Transcription Data-Entry Task 
We are looking for individuals to participate in a study designed to evaluate how well individuals 
perform a data-entry task under different conditions. Participation will involve a computerized 
medical transcription data-entry task.  
 
Participants will be paid for their participation in this study. The amount of pay is based on 
participants attendance at 5 study sessions. Participants will receive $4.00 for the Introductory 
Session, $8.00 for each of the four Experimental Sessions, and $4.00 for the post-study 
Debriefing Session.  
 
To be eligible to participate, you must currently (on your own time) use the Internet or play 
computer games at least one hour a week. You must be an undergraduate enrolled in classes at 
UMD and at least 18 years of age.  
 
You are not eligible to participate if you have participated in any of Dr. Julie Slowiak’s previous 
studies. In addition, you are not eligible to participate if you have taken or are currently enrolled 
in PSY 3520 (Industrial Organizational Psychology), PSY 3525 (Behavior Analysis in the 
Workplace), PSY 3701 (Personnel Psychology), or PSY 3707 (Organizational Psychology).  
 
All sessions will be conducted in Bohannon Hall, Room 339, on UMD’s campus. Sessions will 
be 1-hour and you will be asked to attend 5 sessions over a 3-week period.  The initial session 
will last approximately 30 minutes, followed by 3 60-minute sessions, and then one 1.5 hour 
session.  
 
If you are interested in learning more about this study, please contact Areanna Lakowske 
(lakow003@d.umn.edu). Be sure to provide your name, e-mail address or telephone number, and 
the times you can be reached.  
 
All information is confidential. 
 
Thank you! 
 
For more information, contact Areanna Lakowske: 
E-mail: lakow003@d.umn.edu 
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Appendix D 
 
Recruitment Email 
OPPORTUNITY TO PARTICIPATE IN A RESEARCH STUDY  
 
TITLE OF STUDY: Performance on a Medical Transcription Data-Entry Task 
 
We are looking for individuals to participate in a study designed to evaluate how well individuals 
perform a data-entry task under different conditions. Participation will involve a computerized 
medical transcription data-entry task.  
 
Participants will be paid for their participation in this study. The amount of pay is based on 
participants attendance at 5 study sessions. Participants will receive $4.00 for the Introductory 
Session, $8.00 for each of the four Experimental Sessions, and $4.00 for the post-study 
Debriefing Session.  
 
To be eligible to participate, you must currently (on your own time) use the Internet or play 
computer games at least one hour a week. You must also be an undergraduate enrolled in classes 
at UMD and at least 18 years of age.  
 
You are not eligible to participate if you have participated in any of Dr. Julie Slowiak’s previous 
studies. In addition, you are not eligible to participate if you have taken or are currently enrolled 
in PSY 3520 (Industrial Organizational Psychology), PSY 3525 (Behavior Analysis in the 
Workplace), PSY 3701 (Personnel Psychology), or PSY 3707 (Organizational Psychology).  
 
All sessions will be conducted in Bohannon Hall, Room 339, on UMD’s campus. Sessions will 
be 45 minutes and you will be asked to attend 5 sessions over a 3-week period. 
 
If you are interested in learning more about this study, please contact Areanna Lakowske 
(lakow003@d.umn.edu). Be sure to provide your name, e-mail address or telephone number, and 
the times you can be reached.  
 
All information is confidential. 
 
 
Thank you! 
 
For more information, contact Areanna Lakowske: 
E-mail: lakow003@d.umn.edu 
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Appendix E 
Participant Screening Questionnaire               Participant #: _______ 
Please complete the following questions. All information you provide will remain confidential. 
 
1. Have you participated in any other studies conducted by Dr. Julie Slowiak?  
 ___ Yes ___ No 
 
2. Have you taken, or are you currently taking, any of the following classes? 
PSY 3520, Industrial Organizational Psychology  ___ Yes ___ No 
PSY 3525, Behavior Analysis in the Workplace  ___ Yes ___ No 
PSY 3701, Personnel Psychology    ___ Yes ___ No 
PSY 3707, Organizational Psychology   ___ Yes ___ No 
 
3. Do you play any of the following computer games?  
FreeCell   ___ Yes ___ No Hearts   ___ Yes ___ No 
Minesweeper  ___ Yes ___ No Pinball   ___ Yes ___ No 
Solitaire   ___ Yes ___ No  Tetris   ___ Yes ___ No 
Spider Solitaire   ___ Yes ___ No 
 
4. If you play any of the games listed above, how often do you play? 
1      2      3      4      5      6      7      8      9   times a day 
1      2      3      4      5      6      7   days a week 
 
5. On average, how many hours a week do you play computer games? 
Less than 1      2      3      4      5      6      7      8      9      10      10+ hours 
 
6. Do you use the Internet? (circle one):  YES     NO 
 
7. If you use the Internet, how many hours a week do you use it, on average? 
Less than 1      2      3      4      5      6      7      8      9      10      10+ hours 
 
 
8. Do you know anyone that has signed up to participate in the study? If so, please list their 
names. 
 
 
Thank you! 
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Appendix F 
CONSENT FORM 
University of Minnesota Duluth, Department of Psychology 
 
Performance on a Medical Transcription Data-Entry Task 
Principal Investigator: Areanna Lakowske, B.S., Faculty Advisor: Julie M. Slowiak, 
Ph.D. 
 
Background Information. I have been invited to participate in a research study examining 
performance on a data-entry task. I am a possible participant because I am a current student at the 
University of Minnesota Duluth. I have been asked to read this form and ask any questions I may 
have before agreeing to participate in the study. 
 
Eligibility Requirements. In order to participate in this study, I must not have participated in 
other studies conducted by Dr. Julie Slowiak. I must also play computer games or use the Internet 
at least one hour per week. I must not be currently enrolled in or have completed these courses: 
Industrial Organizational Psychology (PSY 3520), Behavior Analysis in the Workplace (PSY 
3525), Personnel Psychology (PSY 3701), or Organizational Psychology (PSY 3707). I must also 
be able to attend five 60-minute sessions within a three-week period of time (including today’s 
Introductory Session). I understand that I am able to schedule up to two sessions each day with a 
minimum 45-minute break between the two sessions. 
 
Study Procedures and Length of Participation. If I agree to be in this study, I will be asked to 
complete a computer-based data-entry task that imitates the job of a medical data-entry clerk. 
First, the computer program will provide me with mock patient information. Next, I will type the 
patient’s ID number into a box labeled “PATIENT ID.” Then, based on the information provided 
by the program, I will decide and click a button to indicate whether the medical data for that 
patient is inside or outside the normal range. I will then click the “Submit” button, and 
information about another patient will be presented. After my last session, I will be asked not to 
discuss this study with anyone. Each session will be 60 minutes, and I will attend five 60-minute 
sessions within a three-week period (this includes today’s Introductory Session).   
 
Compensation.  
Monetary Compensation. As a condition of this study, I will receive $4.00 for today’s 
Introductory Session. I will also be paid $8.00 for attending a Pre-test Session during which my 
keyboard skills will be assessed. I will be paid $8.00 for each Experimental Session (3 sessions) 
for which I meet the minimum performance standard (i.e., correct completion of 130 records). I 
will be paid $4.00 for a post-study Debriefing Session. If I decide that I do not want to continue 
my participation after today’s session or do not meet all of the participation requirements, I will 
be paid $4.00 for attending today’s Introductory Session before I leave. If I agree to participate 
and meet the participation requirements, I will receive payment for all sessions when the entire 
study has been completed. If I decide to withdraw from the study before it is over, I will be paid 
the amount of money that I earned for the number of sessions I attended.  For example, if I drop 
out after two experimental sessions, I will receive $4.00 for the Introductory Session and $16.00 
($8.00 each) for the two Experimental Sessions.   
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Course Credit: If desired and eligible (based on the specific course requirements), I will receive 
research credit (one credit per session) for participating in this study. The amount of course credit 
that will be received for this research credit will be determined by the specific course instructor.  
If eligible to receive course credit, I will receive both course credit and the monetary amount 
earned for each session completed. 
 
Risks and Benefits of Participation.  
Risks: The study has a risk that is considered minimal. I may experience some physical 
discomfort, minor fatigue, or mild stress when I am performing the data-entry task. I will be able 
to take breaks whenever I want to during the session. When I take a break, I may play computer 
games that are on the computer, access the Internet, or simply relax. I understand that this study 
will not collect data on what I do while using the Internet; however, I also understand that I am 
using a public computer. I understand I should take necessary precautions (e.g., signing out of 
websites, clearing web history caches, etc.) if I choose to use the Internet during a research 
session. After each research session, the experimenter will clear the web history and web history 
caches as an added precaution. 
 
Benefits: There are no direct benefits for participation. Data from my participation may benefit 
the general scientific community by providing information on factors that influence work 
productivity and employee satisfaction and stress. I may also learn about this research through my 
participation in this study. This study will add to my understanding of how working conditions 
affect performance, satisfaction, and stress. The findings from this study can be applied in 
workplace settings.   
 
Confidentiality. The records of this study will be kept private. In any sort of report the 
researchers might publish, they will not include any information that will make it possible to 
identify a subject. Research records will be stored securely and only researchers will have access 
to the records. Study data will be encrypted according to current University policy for protection 
of confidentiality. 
 
Voluntary Participation. My participation in this study is completely voluntary. I may withdraw 
at any time without penalty. My participation in the study, or my withdrawal from the study, will 
not affect my current or future relations with the University of Minnesota. If I decide to 
participate, I am free to not answer any question or withdraw at any time without affecting that 
relationship. At the end of the study, the experimenter will answer any questions I have and 
explain how my data will help to learn more about the influence of employee satisfaction and 
stress on work performance. 
 
Contacts and Questions. If I have any questions about this study, I should ask them now. 
 
If I have questions later, I am encouraged to contact the Principle Investigator, Areanna 
Lakowske, B.S., or her Faculty Advisor, Julie M. Slowiak, Ph.D., 320 Bohannon Hall, Duluth, 
MN  55812, (218) 726-7116, lakow003@d.umn.edu or jslowiak@d.umn.edu. If I have any 
questions or concerns regarding this study and would like to talk to someone other than the 
researcher(s), I am encouraged to contact the Research Subjects’ Advocate Line, D528 Mayo, 
420 Delaware St. Southeast, Minneapolis, Minnesota 55455; (612) 625-1650. 
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This consent document has been approved for use by the University of Minnesota Institutional 
Review Board (IRB) as indicated by the IRB Code # and Version Date included in the lower left-
hand corner. Participants should not sign this document if the corner does not have a code number 
and date.  
 
Statement of Consent. I have read the above information. I have had the opportunity to ask 
questions and have received answers to the questions I have asked. My signature below indicates 
that I agree to participate in this study. 
 
 
Participant Signature:_________________________________ Date: _____________ 
 
Investigator Signature:_______________________________ Date: _____________ 
Please keep the attached copy of this form for your records. 
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Appendix G 
Screenshot of Experimental Task 
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Appendix H 
Introductory Session Instructions 
 
The following instructions will be read aloud to participants by the researcher: 
 
You will be given 12 minutes to practice and get acquainted with the experimental task 
before your future sessions. This is the medical data entry task program. It mimics the job of 
a medical data entry clerk.  
 
You will click the “Start” button when you are ready to begin your session. When the 
program starts, information will appear on the simulated patient record displayed on the 
computer screen.  
 
First, you should look for the “Patient ID” window. [Point to this area on the screen].  
 
You will need to type the patient’s ID number into a box labeled “PATIENT ID.” [Point to 
this area on the screen].  
 
The patient’s ID number is a combination of letters and numbers, separated by a hyphen. You 
can use capital or lowercase letters; it does not matter. However, you DO need to type the 
hyphen. 
 
Then, based on the GENDER and the QT INTERVAL listed on the patient record, you will 
need to determine whether the medical data --the decimal value listed in the QT INTERVAL-
- for that patient is inside or outside the normal range. You will need to click on the 
appropriate button. [Point to this area on the screen].  
 
After you click the “SUBMIT” button, information about another patient will be presented. 
 
If you forget how to perform the task, you can review the Job Aid posted on the wall [Point 
to Job Aid near computer]. 
 
Today, you will be given 12 minutes to practice the task before your future sessions.  
 
During the rest of your sessions, you will perform this task for three 12-minute working trials 
with a 5-minute break in between each trial. The computer will end your session 
automatically after each 12-minute trial.   
 
Do you have any questions before you begin? [Answer questions if necessary] 
 
Okay, when you are ready you can click on the “Start” button; I will come back to end this 
practice in 12 minutes.” 
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Appendix I 
Pre-Test Session Instructions 
 
The following instructions will be read aloud to participants by the researcher: 
 
“People have very different keyboard skills. During this pre-test session, we want to 
determine your skill level. Therefore, your task for this session will be to complete the 
computer-based data-entry task you practiced earlier. Since we are looking at your level of 
performance, please be sure to complete as many correct data entries as quickly as 
possible during each 12-minute trial.  
 
If you need anything, please notify the researcher who will be in the main work area of 
this room. If you feel tired and need a break, you may take a break, and you will not be 
penalized for taking the break. 
 
You will be compensated $8.00 for this session at the end of the study. 
 
The computer program will let you know when your trial is over.” 
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Appendix J 
CORE Self-Evaluation Scale 
Participant #: _______ 
Instructions:  Below are several statements about you with which you may agree or 
disagree. Using the response scale below, indicate your agreement or disagreement with 
each item by placing the appropriate number on the line preceding that item. 
 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
1.      _____ I am confident I get the success I deserve in life. 
2.      _____ Sometimes I feel depressed. 
3.      _____ When I try, I generally succeed. 
4.      _____ Sometimes when I fail I feel worthless. 
5.      _____ I complete tasks successfully. 
6.      _____ Sometimes, I do not feel in control of my work. 
7.      _____ Overall, I am satisfied with myself. 
8.      _____ I am filled with doubts about my competence. 
9.      _____ I determine what will happen in my life. 
10. _____ I do not feel in control of my success in my career. 
11. _____ I am capable of coping with most of my problems. 
12. _____ There are times when things look pretty bleak and hopeless to me.  
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Appendix K 
Goal Difficulty Perception Questionnaire 
Participant #: ________ 
Performance Goal 
 
Based on your performance during today’s session, your goal for the upcoming sessions 
will be to complete ______ correct data-entry records.   
 
How easy or difficult do you think it will be for you to attain this goal? (Please circle 
one) 
 
1 2 3 4 5 
Very Difficult Difficult Neutral Easy Very Easy 
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Appendix L 
Experimental Session Instructions 
 
After participants have completed the pre-test session, they will return to the lab for a 
total of four experimental conditions. Each participant will receive the control condition 
first followed by a randomized sequence of the next three experimental conditions. All 
experimental conditions will have the same instructions. 
Experimental Condition: The experimental session will last for a total of 60-minutes, 
during which you will be asked to perform the data-entry task during (3) 12-minute work 
trials separated by 5-minute break periods. 
After each 12-minute work trial (except for the final work trial), the computer will end 
the task, and the researcher will ask you take a 5-minute break. During this break period, 
you will be asked to leave the workstation but remain in the lab until the next work trial 
begins. Before the beginning of the next work trial, the researcher will provide you with 
feedback, restart the computer program, and ask you to resume working on the data-entry 
task.  
The total time for the session will be 60 minutes. Do you have any questions before you 
begin? [Answer questions if necessary] 
Okay, when you are ready you can click on the “Start” button and begin to work on the 
data-entry task. The computer program will end the task after 12 minutes, and I will 
provide you with additional instructions throughout the remainder of the session. 
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Appendix M 
Experimenter Feedback Script 
 
No Feedback Condition: No response provided to participant. 
 
CPP Condition:  
 Corrective: “Your correct entries was _____ and your goal was ____.”   
 Specific Positive: “I like that you reached _____ data entries!”  
 General Positive: “You are doing a great job, keep up the good work.” 
Full Statement: “Your correct entries was _____ and your goal was ____. I like that you 
reached ____ data entries! You are doing a great job keep up the good work.” 
 
PPC Condition: 
 Specific Positive: “Good job, you got ___ out of ___ data entries this time.” 
 General Positive: “Keep up the good work!” 
 Corrective: “Next time, try to (complete more or) work a little quicker.”  
Full Statement: “Good job, you got ___ out of ___ data entries this time, keep up the 
good work! Next time, try to work a little quicker.” 
 
PCP Condition: 
 Specific Positive: “Good job, you got ___ out of ___ data entries this time.” 
 Corrective:  “Not quite as high (or as fast) as last time (tailored from previous 
performance).” 
 General Positive: “Keep up the good work.” 
Full Statement: “Good job, you got ___ out of ___ data entries this time, not quite as 
high as last time (tailored from previous performance), but keep up the good work.” 
 
Since participant scores can vary, corrective statements will focus on accuracy and speed 
of task performance. Previous results from analog tasks report that some participants 
focus on attaining perfect accuracy (no mistakes); however, this may decrease their speed 
of data-entry. Therefore, statements are generic and can be easily altered depending on 
the participant and their speed and accuracy during the Medical Data-Entry Task. 
 
Option 1:  IF they reached the quantity goal but had errors, say:   
“Your correct entries was _____ and your goal was ____. However, you had ________ 
errors. Next time, try to make less errors.” 
 
Option 2:  IF they reached the quantity goal and had NO errors, say:   
“Your correct entries was _____ and your goal was ____. Nice job at reaching your goal! 
Next time, “Try to increase your rate of correct data-entry.” 
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Appendix N 
Post-Study Participant Questionnaire        Participant #: _______ 
Please complete the following demographic and study-related questions. All information you 
provide will remain confidential. You are free to not answer any questions that you want. 
 
DEMOGRAPHIC INFORMATION 
 
1. Gender (check one):    Female      Male      Other 
 
2. Age: ______ 
 
3. Grade Classification (check one): 
 Freshman (0-30 credits)  
 Sophomore (31-60 credits) 
 Junior (61-90 credits) 
 Senior (91 + credits) 
 Other (please describe): 
 
4. Ethnicity: Are you Hispanic or Latino? (Check only one) 
 No, not Hispanic or Latino 
 Yes, Hispanic or Latino 
 
5. What is your race? (Regardless of how you answered Item #4, check one or more) 
 American Indian or Alaska Native 
 Asian 
 Black or African American 
 Native Hawaiian or Other Pacific Islander 
 White 
 
STUDY-RELATED QUESTIONS 
6. What did you think this study was about? 
 
 
 
7. Were you assigned any performance goal(s) during the study? (circle): YES    NO 
If YES, please state or describe the goal(s) that you were assigned: 
 
 
8. How easy or difficult was it for you to attain your assigned performance goal? 
 
 Not Difficult At All (Easy)  
 Somewhat Difficult (Moderate) 
 Difficult (Challenging, Yet Attainable) 
 Very Difficult (Challenging & Difficult to Attain or Unattainable) 
*questionnaire continues on next page* 
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9. Did you receive feedback during the study? (circle): YES       NO 
If YES, please state or describe how you received feedback on your performance of the work 
task: 
 
 
 
10. Did you set any of your own performance goals during the study? (circle): YES    NO  
 
If YES, please check or describe the goal(s) that you set (check all that apply): 
 To complete as many records as possible   
To complete a specific number of 
CORRECT records 
 
To complete a specific number of 
records 
 To exceed the assigned goal 
 
To complete more records than the 
previous session 
 
To work for a certain number of 
minutes 
 
To complete as many CORRECT 
records as possible 
  
 Other (please describe): 
 
11. Would you have preferred to receive some other type of feedback during the study, other than 
from the researcher? 
(circle): YES    NO 
 
If YES, please describe the other type of feedback you would have preferred to receive: 
 
 
 
 
12. To what extent do you feel the feedback you received from the researcher before each work 
trial increased your performance?  (Please circle one) 
 
1 
Not at All 
2 
Some 
3 
Quite a Bit 
4 
An Extreme 
Amount 
5 
Completely 
 
 
13. To what extent do you feel the feedback you received from the researcher before each work 
trial caused you to set your own goals? (Please circle one) 
 
1 
Not at All 
2 
Some 
3 
Quite a Bit 
4 
An Extreme 
Amount 
5 
Completely 
 
 
 
*questionnaire continues on next page* 
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14. Did you prefer a specific type of feedback from the researcher? Please describe the feedback 
provided or state the session in which your preferred type of feedback occurred. For example, 
research session 1, 2, 3, or 4 
 
 
 
 
 
15. Did you notice any differences in the feedback you received during each of the four 
experimental sessions you completed? Please rank in order of preference the research 
session that you most preferred. A rank of “1” reflects your most favored feedback 
session and  a rank of “4” reflects your least preferred feedback session 
Session 1.   _____________________ 
Session 2.   _____________________ 
Session 3.   _____________________ 
Session 4.   _____________________ 
 
 
16. Did the feedback provided by the researcher have corrective and positive statements related 
to your task performance? (circle): YES    NO      
 
If YES, did you prefer the positive or corrective statement?  
(circle): Positive    Corrective     No Preference 
 
 
ASSESSMENT MEASURES 
When responding to the following items, please assume that you had accepted a permanent job 
performing the same task under the same conditions. 
 
1. All in all, I would be satisfied with the job (please circle): 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
2. In general, I would not like this job (please circle): 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
3. In general, I would not like working here (please circle): 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
 
 
*questionnaire continues on next page* 
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4. What degree of stress did you experience while working on the data-entry tasks during the 
study? 
 
No stress      1          2          3          4          5          6          7     A great deal of stress 
 
 
5. How would you describe the climate/atmosphere for working on tasks in this study? 
 
Not frustrating      1          2          3          4          5          6          7          Frustrating 
 
 
6. When you were working on the data-entry task, how did you feel? 
 
Not stressed          1          2          3          4          5          6          7          Stressed 
Not aroused           1          2          3          4          5          6          7          Aroused 
Not distressed        1          2          3          4          5          6          7          Distressed 
Not disturbed          1          2          3          4          5          6          7          Disturbed 
 
 
7. It’s hard to take this goal seriously.  (please circle) 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
8. It’s unrealistic for me to expect to reach this goal.  (please circle) 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
9. It is quite likely that this goal may need to be revised, depending on how things go. (please 
circle) 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
10. Quite frankly, I don’t care if I achieve this goal or not.  (please circle) 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
11. I was strongly committed to pursuing this goal (please circle): 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
*questionnaire continues on next page* 
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12. It wouldn't take much to make me abandon this goal (please circle): 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
 
13. I think this goal was a good goal to shoot for (please circle): 
 
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
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Appendix O 
Debriefing Script 
At the end of the research session, following completion of the post-study questionnaire: 
 
1. Thank you for participating in this study. 
 
2. I would like to explain the purpose of the study to you. 
 
 The purpose of this study was to examine work performance under different 
feedback statements. Worker preference, satisfaction and stress were also 
evaluated. 
 
Specifically, this study examined the effects of positive and corrective feedback 
statements on task performance, satisfaction, stress, and goal commitment. 
Though you engaged in the data-entry task for all experimental sessions, you 
received a different sequence of positive and corrective feedback statements 
during each session.    
 
As researchers, we are interested in evaluating the potential positive impact of 
performance feedback on work performance, satisfaction, and goal commitment. 
For example, providing an individual with a specific positive and corrective 
feedback statement before engaging in a work task, might increase (or decrease) 
their work performance and persistence toward a work goal.    
 
3. Do you have any questions about this study or your participation? 
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Appendix P 
Figure P1. Task Performance across Feedback Orders in Session 2    
 
Figure P1. Task performance in Session 2 across the exposure to order of 3  
feedback statement sequences. Participants in Order 1 received the feedback order ABCD, 
Order 2 received ACDB, and Order 3 received ADBC; A= No Feedback, 
 B= PPC, C= PCP, and D= CPP.   
 
Figure P2. Task Performance across Feedback Orders in Session 3 
 
Figure P2. Task performance in Session 3 across the exposure to order of 3 
feedback statement sequences. Participants in Order 1 received the feedback order ABCD, 
CPP 
(ADBC) 
PPC 
(ABCD) 
PCP 
(ACDB) 
CPP 
(ACDB) 
PPC 
(ADBC) 
PCP 
(ABCD) 
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Order 2 received ACDB, and Order 3 received ADBC; A= No Feedback, B= PPC, 
 C= PCP, and D= CPP.  
 
Figure P3. Task Performance across Feedback Orders in Session 4 
 
Figure P3. Task performance in Session 4 across the exposure to order of the 3  
feedback statement sequences. Participants in Order 1 received the feedback order ABCD,  
Order 2 received ACDB, and Order 3 received ADBC; A= No Feedback, 
B= PPC, C= PCP, and D= CPP.   
  
PPC 
(ACDB) 
PCP 
(ADBC) 
CPP 
(ABCD) 
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Appendix Q 
Table Q1 
 
Task Performance for Partial-Latin Square Order of Testing Position 
Participant Session 1 Session 2 Session 3 Session 4 Feedback Order 
p101 66 69 56 46 ADBC 
p102 72 80 96 100 ABCD 
p103 107 117 117 122 ACDB 
p104 69 90 102 113 ADBC 
p105 90 110 124 128 ACDB 
p106 84 99 102 104 ABCD 
p107 66 82 83 81 ABCD 
p108 57 70 74 77 ACDB 
p109 55 59 58 59 ADBC 
p110 103 117 121 124 ABCD 
p111 72 81 90 96 ACDB 
p112 69 99 109 118 ADBC 
p113 50 61 76 77 ACDB 
p114 53 59 55 66 ABCD 
p115 89 100 124 124 ADBC 
p116 72 74 72 76 ACDB 
p117 52 65 75 85 ADBC 
p118 59 70 77 80 ABCD 
p119 90 110 119 128 ABCD 
p120 68 81 82 95 ACDB 
p121 87 110 103 103 ADBC 
p122 52 63 52 68 ACDB 
p123 54 66 62 60 ABCD 
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p124 79 103 114 119 ADBC 
p125 56 67 73 79 ABCD 
p126 102 109 124 134 ADBC 
p128 63 70 81 84 ABCD 
p129 73 102 102 98 ACDB 
p130 70 81 80 90 ADBC 
p131 64 73 78 87 ACDB 
p132 72 94 91 105 ADBC 
p133 72 91 92 99 ABCD 
p134 61 71 78 85 ADBC 
p135 68 88 92 97 ABCD 
p136 76 90 102 107 ACDB 
p137 49 46 51 33 ACDB 
x  70.58 83.81 88.53 92.97 
 
Σ 2541 3017 3187 3347 
 
Note. Treatment condition: No Feedback (A), PPC Feedback (B), PCP Feedback (C), and 
CPP Feedback (D). Feedback order for treatment orders: ABCD (Order 1), ACDB (Order 
2), and ADBC (Order 3).   
n=36; 12 per order 
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Appendix R 
Table R1 
 
Task Performance for Partial-Latin Square Order of Treatment Condition 
Participant No FB (A) PPC (B) PCP (C) CPP (D) Feedback Order 
p101 66 56 46 69 ADBC 
p102 72 80 96 100 ABCD 
p103 107 122 117 117 ACDB 
p104 69 102 113 90 ADBC 
p105 90 128 110 124 ACDB 
p106 84 99 102 104 ABCD 
p107 66 82 83 81 ABCD 
p108 57 77 70 74 ACDB 
p109 55 58 59 59 ADBC 
p110 103 117 121 124 ABCD 
p111 72 96 81 90 ACDB 
p112 69 109 118 99 ADBC 
p113 50 77 61 76 ACDB 
p114 53 59 55 66 ABCD 
p115 89 124 124 100 ADBC 
p116 72 76 74 72 ACDB 
p117 52 75 85 65 ADBC 
p118 59 70 77 80 ABCD 
p119 90 110 119 128 ABCD 
p120 68 95 81 82 ACDB 
p121 87 103 103 110 ADBC 
p122 52 68 63 52 ACDB 
p123 54 66 62 60 ABCD 
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p124 79 114 119 103 ADBC 
p125 56 67 73 79 ABCD 
p126 102 124 134 109 ADBC 
p128 63 70 81 84 ABCD 
p129 73 98 102 102 ACDB 
p130 70 80 90 81 ADBC 
p131 64 87 73 78 ACDB 
p132 72 91 105 94 ADBC 
p133 72 91 92 99 ABCD 
p134 61 78 85 71 ADBC 
p135 68 88 92 97 ABCD 
p136 76 107 90 102 ACDB 
p137 49 33 46 51 ACDB 
x  70.58 88.25 88.94 88.11 
 
Σ 2541 3177 3202 3172 
 
Note. Treatment condition: No Feedback (A), PPC Feedback (B), PCP Feedback (C), and 
CPP Feedback (D). Feedback order for treatment orders: ABCD (Order 1), ACDB (Order 
2), and ADBC (Order 3).   
n=36; 12 per order 
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Appendix S 
Table S1 
  
Task Performance for Order 1 Testing Position: Feedback Order ABCD 
Participant S1= No FB S2= PPC S3= PCP S4= CPP 
p102 72 80 96 100 
p106 84 99 102 104 
p107 66 82 83 81 
p110 103 117 121 124 
p114 53 59 55 66 
p118 59 70 77 80 
p119 90 110 119 128 
p123 54 66 62 60 
p125 56 67 73 79 
p128 63 70 81 84 
p133 72 91 92 99 
p135 68 88 92 97 
x  840 999 1053 1102 
Σ 70.00 83.25 87.75 91.83 
Note. Treatment condition: No Feedback (A), PPC Feedback (B), PCP Feedback (C), 
and CPP Feedback (D).   
n=12 
 
 
Table S2 
 
Task Performance for Order 2 Testing Position: Feedback Order ACDB 
Participant S1= No FB S2= PCP S3= CPP S4= PPC 
p103 107 117 117 122 
p105 90 110 124 128 
p108 57 70 74 77 
p111 72 81 90 96 
p113 50 61 76 77 
p116 72 74 72 76 
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p120 68 81 82 95 
p122 52 63 52 68 
p129 73 102 102 98 
p131 64 73 78 87 
p136 76 90 102 107 
p137 49 46 51 33 
x  830 968 1020 1064 
Σ 69.17 80.67 85.00 88.67 
Note. Treatment condition: No Feedback (A), PPC Feedback (B), PCP Feedback (C), 
and CPP Feedback (D).   
n=12 
 
 
Table S3 
 
Task Performance for Order 3 Testing Position: Feedback Order ADBC 
Participant S1=No FB S2= CPP S3= PPC S4= PCP 
p101 66 69 56 46 
p104 69 90 102 113 
p109 55 59 58 59 
p112 69 99 109 118 
p115 89 100 124 124 
p117 52 65 75 85 
p121 87 110 103 103 
p124 79 103 114 119 
p126 102 109 124 134 
p130 70 81 80 90 
p132 72 94 91 105 
p134 61 71 78 85 
x  871 1050 1114 1181 
Σ 72.58 87.50 92.83 98.42 
Note. Treatment condition: No Feedback (A), PPC Feedback (B), PCP Feedback (C), 
and CPP Feedback (D).   
n=12 
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Appendix T 
Table T1 
 
Task Performance for Order 1 Treatment Condition: Feedback Order ABCD 
Participant No FB (A) PPC (B) PCP (C) CPP (D) 
p102 72 80 96 100 
p106 84 99 102 104 
p107 66 82 83 81 
p110 103 117 121 124 
p114 53 59 55 66 
p118 59 70 77 80 
p119 90 110 119 128 
p123 54 66 62 60 
p125 56 67 73 79 
p128 63 70 81 84 
p133 72 91 92 99 
p135 68 88 92 97 
x  840 999 1053 1102 
Σ 70.00 83.25 87.75 91.83 
Notes. n= 12 
 
 
Table T2 
 
Task Performance for Order 2 Treatment Condition: Feedback Order ACDB 
Participant No FB (A) PPC (B) PCP (C) CPP (D) 
p103 107 122 117 117 
p105 90 128 110 124 
p108 57 77 70 74 
p111 72 96 81 90 
p113 50 77 61 76 
p116 72 76 74 72 
p120 68 95 81 82 
p122 52 68 63 52 
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p129 73 98 102 102 
p131 64 87 73 78 
p136 76 107 90 102 
p137 49 33 46 51 
x  830 1064 968 1020 
Σ 69.17 88.67 80.67 85.00 
Notes. n= 12 
 
 
Table T3 
 
Task Performance for Order 3 Treatment Condition: Feedback Order ADBC 
Participant No FB (A) PPC (B) PCP (C) CPP (D) 
p101 66 56 46 69 
p104 69 102 113 90 
p109 55 58 59 59 
p112 69 109 118 99 
p115 89 124 124 100 
p117 52 75 85 65 
p121 87 103 103 110 
p124 79 114 119 103 
p126 102 124 134 109 
p130 70 80 90 81 
p132 72 91 105 94 
p134 61 78 85 71 
x  871 1114 1181 1050 
Σ 72.58 92.83 98.42 87.50 
Notes. n= 12 
 
 
 
